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Pirefident' of the RoYAl Society. 



THere are few perfons whd 
rival Sir John Pringle in 

toy efteeto : there are ftill fewer 
whofe friendiUp I value more, it 
IS not, however, niy purpoie in this 
letter, to proclaim thefe things ta 
the world ; for what concern has 
the world with private connec- 
tions 1 



a 2 



■■»/*». 
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tions ? Ambition to have the 
patronage c^ the . Royal Sodet^ 
to this work, is my motive for 
dddrefling you in this public man- 
ner. ' The plan k recommends, 
has been my guide man^^ years-? 
and fuccefs has left me no doubt 
of its iblidity» Your fandion, 

4 

iny friend, will enfure it a gra- 
tious reception, from a body of 

learned ihen, who have diftin* 
guifhed your literary merit by the 
greateft honour they have to be- 
ftow. It is my fervent defire to 
be ufeful to Tmy country: the 
ftamp of that lUuftrious Society, 
will give a currency to the work : 

every 
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wferj^ 0iafe rTW^iJfciiPeacl 5 ^nd every 

ym^ Soaet^ icannt^ueoipiQ^ theif 
laleiiits^ ^morei ptofitabliy.iDr tb&» 
country, or more honourably fo« 
tbemfelves, than in promptmg and 
improving an art, to wfiieh Bri-. 
tain fundamentally i$ indebted foe 
the figure it makes all the world 



over. 



The 






^ 



1> 



• # 



thority of form^er writers : opinions pafe currc 
from generation to generation; ahd no kci^ 

enquires whether they wear Afc livery of trutc 

• *- ■• * •■ " • - ■* ' '-...' ^ 

Take the following Ihort Ipecimcn, drawn from 5 

fingle head, that of manures. Writers talk. learn 

. ■ ^ , .' ■ ■ •« ■ 

edly of lime, ^flone-marl, cUy^marl, iheli-mari 
l^d of Other manures ; and foretell how the); wi)[ 
operate upon Ml, with the fame sifruraiU:^ as ^ 
$h^y could penetrate into their nature ajnd ^flbicCf 
f' Clay-marV fay they, " hfis more power' to 
" deftroy acids and to produce laks, tbaailon^c- 
*' marl : jergo. a Icfs quantity of it upon, l^fi^ i$ 
5* fufficient. Marl extrads greafe out pf wooUen 
^* cloth: greafc is a fpecics of oil: ergOy marj 
^^ cxtrafts oil from the air, A greater quantity 
f* of marl is laid on land, than of lime : ergOj 4t 
^' muft haye a greater effefl: in attrading yegc* 
" table food from the ^ir, ShcU-marl found un, 
^* dcr mofs, is compounded ctf earth and the al-. 
f';kaline fait of rotten wood, Becaufc clay ia 
*' jgixed with land in making brick, that mixture 
" ig^ft be an enemy to vegetation. The mixing 
*/ earth and lime with dung, makes an excellent 
^' compoft. Rain makes flinty fand firmer and 
^' more compaQ;,'* &c. &c. Some of thefe pro- 
pofitions are erroneous, fome at beft doubtfuU 
% And 
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And yet, mcf are 1b/wc a fi^ of many prdpofitionsi 
llG^dl]^ a^^ though they would re^ 

quire the ehfcUbtbil t>f a Newton or a Boyle* 
80 miKih t wyi VQUch for tnyfelfi that I have not 
mda^med a finale article as cedaiii^ but what I 
^£Bfed many yeard ^fh tncctb : the in-^ 
condoned in this book, are fomided ort 
itpiated eiperimehts and diligent obfervation. l£ 
Shy^ {lar^Golar haj^ns to be mentioned that haa 
fiot come under my infpe^lion, the reader b 
warned of it* In Ihbrt, it will footi be perceived, 
tiiat diid is not a bookfeller's prodadi6n« 

The dawn of a olanu&fture, is irkforiiely flow 
ixi its progrefs to broad day. tndociltty is diificutc 
tb be overcome t habitual indolence, ftill more« 
Thefe obftrudions vaniih in a manufa&uring 
country. A boy leams^ by fight his fethcr's trade, 
even before he can ply his little hand about an 
inftrument. He adquires aftivity by feeing others 
aftivc : he comprehends not what it is to be idle* 
This obfervation is ftronglj^ exemplified in i^i- 
culture. Some years ago, farmers in Sccijfland 
were ignorant and indolent ; nothing to be feen 
but weeds and trafli, not a fingle field ini order* 
People habituated to fuch objefts, never oncei 
thought of doing better. Skill in agriculture 1* 

b fpreading 
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(prethding gradiiaUy in Scot^hd$;;8iiii;ymlng^^<^^ 
pie acquire feme knowled^by iight^^eren bcfevi 
tbey think of prance. Ak&r&Mch advance,: ma^ 
we not hope, that . our progirefs mdtt iio\r > be iti> 
pid ; and that, agriculture will foon be BS:hmaim 
among us, and as ildlfully Gcxidu^e4» as m.Bn|^ 
lapd? May this refleftion animate. ouri\lanfldi 
gentry ; and inflame them with a dcfirc^:^aw 
quire riches t6 thcmfelvcs and luftre- to^^ their 
country. <■ ■■ ••■ --^mu! 

■ rThere -Certainly never wa» in Scotland a pertbd; 
whert ^ocwfr^leflbns in hulbattdry were more feai 
ibn^ble than^at preftnt. ThkB tountty, grbtrin^ 
isipopttlation];: affords nc^ corn fuffictentfbr itrifir^ 
fapbitants:^>and^yet waller: Jahd abounds, which 
ibthe ftii abd buch iridnftryAitPOUld} fertilize; h 
it not dbploinabie; ithat in thfc 1>cft-cultivatetf fhircs^J 
large patches of ^ land ibould ptoduce nothhig *b6t 
broom and' whinsfy not from barrcnnefs but from 

inddence ? ^Gatt greater %tfc6uragement to in* 
duftry be • wiftied, than ; a'Ttidjr market for ever^ 
things the foil produces ? ' hoiir different from the 
condition of Scotland, not niore than forty ycar^' 
ago! Can a landholder be employed more pro- 
fitably for his country, or more honourably as weft 
as profitably for himfclf, than to roufc emuytron 

among 
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«ilMH^liigrtd«»htBi>(l>^k^ by inftradu 

litiHi^f (by ^ exaMpIe^dki4 by prenuums ? Let hm 
#udy the niles icohtaiB^ in tlus little work, aU 
4(rf^tfaemphd]|.*and'adaixed to pradice. Let him 
ixiiimk hiff tenants once a-year to a hearty mealj 
^/^mgobgc them to follow thefe rules. What 
If iior Ihould beftbw on the deferving, . a plough 
mm^hrikc of the bed conftrudion ^ Land catft^ 

|iot^x.^be improved at ak cheaper rate. It was by 
fuch means, that the late John Cockbum of -Oi> 

it^Qwi^ promoted emulation an44^u%yaintmg 
hjftipfoople. His patriotic zeal wa& ise^arded:: >hc 
Hvtd tofee his cftate in a higbovflegxxa^of ; eultil 
vatioo, than even to i^ts day .klkeu in any other 
part of Scotland. The&me m^iis'we]:e employi 
ad more cxtfeilfivcly, by the late JEarl. of Findla^ 
tcr : the fkjR and^|)ffrfcTer^nce of. that nobleman^ 
tjufed hia tenants from-^ a torpid ftate^ to a furpri^ 
fing degree of adtivijy j and few can now vie with 
|hem, cither for induftry or knowledge. Had o- 
ther landlords been (equally aftive, how flourijQiing 
would agriAilture have been in Scotland ? Great 
fums would annually have been received for corn ; 
infteiid of being imported for ready money, a 
commodity that can very ill be fpared. The field 

is i^iU. open : let us join hearts and hands to re- 
fa a deem 
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deem time wofuUy mi^Kiitv I £iy Bgiitiifi^m 
never was in Scotland, a pdriod more Jji t Oii fih 
to agricidture than the preleotv: 'I 

Agriculture is a very ancient 9ft» : It hw^WMI 
pradifed every where without intenni$gn$.|)i! 
with very little attention to pripciples. In Ihidg 
ing the principles laid down by writers, I {gjoi^ 

myfelf in a fort of labyrinth, carried to anfl.i^ 
without ;^);p^(prtain dire^on. After a long oourfi 
pf reading); 2¥here there was nothing but d^)^* 
nefs and difcrepance, I laid aiide my books, to^ 
heart, and like Des Cartes commenced mv ia^ 
quiries with dqubting of every thing. I refinrte^ 
to the book of nature: Iftudied itwithattca^ 
tion : and the fecond part of tlus work containi 
the refult of my inquiries. It is for firom my 
thoughts, to impofe my opinions upon others : { 
pretend only to have reduced the theory of agri-* 
culture intp ^ fort of fyftem, more concife at 
lead, and more confifteitt, than has been done 
by other writers. Many ,eycs are better than 
one ; and if my theory Ihall be found erroneous, 
the many that, have erred b?fore, will fcrve ixi 
|pme meafure to keep me m counteqance* I' am 
pot however afraid of any grofs error. A0 ini* 

primatur firompae of the ableftchyoiufts^of the 
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qpudSbiykl^Bli^ jboLs %ivaB :meri3me. jconlidence of :bb« 

I have all along rftodied brevity 9 a&far as.con- 

^iSfl^fi'Witfi poffj^eiiiry ; ami therefore^ have coa** 

^fiitel^yfetf to ma^jlri, that I know to be of real 

^^%^pnG&ix* I am' imbitious to have my jdan 

^fomsfi^i heegufe iucceftfbl experience has px<^ 

^tdW^hc&Rd : but I ihould not ^ope for many 

>eaaers^ if I ha2arded the tiring dMiiMiHh uniie- 

"i^e^rjr matters. Yztro de re ruJHca^ appears to 

W vety fparing of ihftrudton; but rivals Ariftotle 

HoOHf ijithe fubtUetf of his divifions. «< Nunt; 

'^ dSeam agri quib^s Vebus c6laniuF. (^as isos 

^ idii dividaiit hi dtia^ paries^ m libmkies et adim^ 

^'^ nteUla hoiiiintirti t fiiit qulbuS'tcbiis cdere liota 

,^ pofifunt. Alii in tfes partes, inftrumenti go- 

>* nus vodJe, et'femiVocaleVet tou^^ ^Vocalc, 

♦^ in quo liint fcHi ; Icmivocale, m quo Tunt bo- 

<* ves: ipuKum,'^ quo funt plauftra/* Such 

tmerilc diyifioBs, may be qF ufc to fwell a vo- 

rfirj <■■■ I "itr 'ij/^y vf.''."j, /\' ■*■ ■ ; 

' luine ; but, give no inftru6bton, and are extremely 
^tircfome* " - , . 

1 cannot fini& this preface without .warmly re- 
comm^ttiiag agricukure to gentlemen of laiidt 

'C'~fl/y .•••■1 ■' 

i: ^/Di^ iSS^ck profeflbr <tf cbjmtfiryin the college of 

eftates j 
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cftates ; ibr whofe iife;Ci^iq%':/tbis'm>rk^U intcfMb 
ed. In every well-govemediiatCy agncultufe ban 
been duly honoured. In ancient Pcrfia, a (AAU 
val was yearly celebrated, in which huibandneii 
were freely, admitted to the King's table. ^^ Fcem 
your labours, £ud the King, we Ireceivc our 
fuftenance ; and by us you are proteded. Be^ 
ing mutually neceflary to each other, let %i9i 
lik^ brethren, live together in amity.** The 
great emperor of China, performs yearly tbe ce-« 
remony of holding the plough, to (how that.tM 
man is above b^ng a farmer. The iflandMiltiii 
tus, during many years, had been affliided witl|> 
fadipns : the government was fettled by fom^ 
wife men of Paros, a neighbouring ifland. , Thefe 
men having fyrveyed the iiljmd, and marked the 
poffcffor of eyery wcll-cultiyated farm, convo- 
cated an affcmbly of the people, and appoints 
cd thefe perfons to be governors. " The per- 
^« fon," faid they, " who governs his pri- 
" vate a&irs with prudence and induftry, 19, 
" qualified to govern thofe of the public." The 
king of Tunis, invaded by a powerful enemy, 
promifed to a neighbour who aflifted him, the 
philofopher's ftone. He fent a plough, laying,, 
That a plough was virtually the pbilofopher'^ 
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iboMi fot^^^t^lfS^QifMii produce tich cropsy td 

^Hin the iwcwrxtf^^fkj agriculture is fit fb#- 
evecy^ man* B«* my prefcnt view js to rtr- 
ymfthietid ft, as of aft occupations the ' moft pro- 
fW for gentlemen in a private ftation. Mat- 
teH crouds upon me ; and I am at a lofs where 
tott)6gin. Agriculture corrcfporids to that degree 
cfitxercifej wWch is the bcft prdervative of 
fa»9dtik« It requires no hurtful fatigue, oh the one 
bttidy' nor indulges^ on the omer, ' iiidorence, 
M^bre hurtful. During a throng ctf work, tlie 
ditt^rit farmer will fometimes bie early and late 
in^e field : but thh is no hardfhip upon an ac- 

tivir fpirit. At other times, a gentleman who 
coridttfts his affairs properly, may have hours e- 
very day, to bcflbw'cm reading, pn his family, ort 
his friends. ^ ^ 

Agriculture is equally falutary to'the mind. In 
the management of a farm, conftant attention is 
required to the foil, t6 the feafbh, and to differ- 
ent operations. A gentleman thus occupied, be- 
comes daily more ^ftive, and is daily gathering 
ktioi;f4edge : as his mind is never fuffered to lan- 
guifti, he is fccure againft the d'lfcafe of low 
fpiritSi 

But what I chiefly infift on is, that laying afidc 

irregular 
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irregular appetites and ambitious irkws^, agriefA* 
ture is of all occupations the moft confcftiattf 10 
oar nature ; aild the moft produ^ve of content«- 
ment, the fweeteft fort of happineis. In the firft 
place, it requires that moderate degree of ezerii 
ciicf which ccHxefponds the mod to the ordiivarj 
fucceflion - of our perceptions^ Fox-hunting pro* 
duces a fuccei&on too rapid : angling produces t 
fucceflion too flow. • Agriculture correfponda not 
only more to the ordinary fuccef&on, but has the 
following fignal property, that the farn^ier can dir 
re£t: his operations, with that degree of quickneft 

and variety, which is the beft fuited to his cfmi 
train of perceptions. In the next plz^e, to every 
occupation that can give a lafling relifb, hope and 

fear are efTential. A fowler has little enjoyment 
in his gun, who milTcs fre^Kntly } andhe lofes 
all enjoyment, when every fhot is . death : a 
poacher, fo dextrous, may have pleafurc in the 
profit, but none in the art. The hopes and fears 
that attend agriculture, keep the mmd always ^t 
wake, and in an enlivening degree of agitation^ 
Hope never approaches certainty fo near, as to 
produce fecurity ; nor is fear ever fo great, as to 
create deep anxiety and diftrefs. Hence it is, 
that a gentleman farmer, tolerably fkilful, never 
a tbes 



^fSrfl hUfSpr^:^ feiit is as keen the laft momerrf 
■§$ thfi: ft]^ : ^^f^ ^y other employment compare 
^^iwAfarmitog ii that rcfpeft ? in the third placej 
HU^atber occupatsan rivals agriculture, in conne^- 
mg^ prh^te interdi iK4th that of the puttie. How 
l^eafing to thinks that every flep a man makes 
icuqiids ovm good, promotes tljat of his country! 
"5E^**n t^here^' Ac balance happens to turn againfi 
iffii fermclr, he hks ftitf the comfort that his country 
|iN>fit8 by him. Every gentleman-farmer muft of 

tSSurfe Be a patritit j for patribtiim^ like either viri 
^ttes^ hi improved aiid fortified by excrcife. In 
fea, if there be any remaining patriotifm in a nar 
fion, if is found among that clafs of men, 

A gentleman-ffl^mer who is diipofed to embcl- 
Mi his' fields^ has a great advant^e over others^ 
fie can execute thsW^f^dSJing work at the cheapcft 
rate, by employing upon it his farm, fervants and 
cattle, every vacant hour. This flow method is 

indeed ill fuited to the ardour of an liidian Na- 
bobT^ impatient for enjoyment. But is not the 
advantage clearly on the fide of the farmer ? The 
rp&ied pleafure of cmbellifhments, arifes from a 
flow progrefs; which aflfords leifure to fcaft the 
eye upon every new produftion. 

« 

c In 
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In former times, himting was th^ only bufmc^ 
of a gentleman. The prafticc of blood made bmji 
rough and hard-hearted : he led the life of a dqg^ 
or of a favage ; violently adive in the lieldy.. fur 
finely indolent at home. His train of ideas w;^ 
confined to dogs, horfes, hares, foxes : not a ra? 

tional idea entered the train, not a fpark of par 
triotifm, nothing done for the public, his depend- 
ents enflaved and not fed, no hufbandry, no cm- 
bclliflimcnt, loathfome weeds round his dwelling, 
diforder and dirt within. Confider the prefent 
mode of living. How delightful the change, 
from the hunter to the farmer, from the deftroyer 
of animals to the feeder of men ! Our gentle- 
men who live in the country, have become adive 
and induftrious farmers. They embcllilh their 
fields, improve their lands, and give bread to 
thoufands. Every new day promotes health and 
fpirits ; and every new day brings variety of en- 
joyment. They are happy at home ; and they 
wifh happinefs to all. 



As the fcene of the author's experience ha^ 
all along been in Scotland, his native coun- 
try. 



~\ 



PSR^E^F^A G E.- xiJt 

WfJ^^ ti''fty'td i^ctfmnieiid his plan of huf- 

baiidry to any but to his countrymen. He 
Kas, however, a thorough conviftion, that giving 
allowance for fligltit variations of climate, his 
iilah. will fuit England, France, Italy, and every 
other, country fituated within either of the tempe- 
rate zones. 



'In arts and fciences, a plentiful fource of ob- 
fctirity and indiftindlnefs, is the ufing a word in 

different fenfes, without warning the reader of it. 

<!Ionfidering what volumes have been compofed on 

» '• . ■ ■ * 

agriculture, it is amazing, Jiow little precifion is 
in the terms of art. Take the following inftance. 
The vfordfurrow is employed to fignify not only 
the hollow made by the plough, but the earth 
taken out of that hollow, and alfo the hollqw be^ 
'tween ridges. Better coin words than write in- 
diftindlly. Let furrotv be appropriated to the 
fpace in which the plough moves, and alfo to the 
hollow between ridges ; which will not occafion 
any confufion.' But I venture to diftinguifh the 
. earth moved by the plough, by the name of the 
furrow'jlice. The fmall hollows that appear be- 

c z tvveea 
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tween the' flices when a ridge is plouglicd, ttoaf 
be terqied feamSf 

Nota bene^ The Englifh acre, the Linlitbf 
gow meafure, the Dutch weight, arc to be un* 
dcrftood, where the contrary is not fpecified* 
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Atiiral Hiftory.is confine4 to (eficifts) 
leaving caufes to Natural rhilofophyi 
From a ftuml^r of effeds-^ Natifral 
Philofophy afcends by induftion to the 
immediate dlufe; and frdm fudh caufes to what 
arc more comprAenfive. Moft writers on huC- 
bandry handle it as a braniih of Natural Hiftorj^ 
Some, more bold, cdnfider it as alTo a branch of 
Natural Philofbjihy : , they begui with eficfts, and 
^endeavour to unfold the caufes or principles. la 
addreffing this treatife to Gentlemen, I attempt 
both. This fuggefts a diVifion ititoXwo parts. In 
the firft part, which indeed is the moft ufeful, the 
beft pradiide in eVeiy branch of hulbandry is care- 
fully eicplalned. In the fecond, with timid fteps 
and flow, I endeavour to trace out a few caufes or 
principles that have an immediate influence upon 
prafticci , 

A PART 



PART I. '^^o 

Practice of AoRicuLTt/RB,^; 

t. 

T is unneccflarf here to make a lift df What' 
h contained in this part. The particulars' 
may be feen in the prefixed table,* 




C H A P T E R 1 

' Instruments of HusbandrYv 

JN the natural courfe of ideas, the hand goca^ 
before the inftrument, and the inftrument b«s 
iore the operation. But as the nature of man ts 
afubjefttoo important and too cxtenfive to be 
tanged under any other head, I begin this trea- 
tife of agriculture with the inftrumcnts it employs. 

I. The P L o u G H. 

This is the moft ufeful inftrument that ever wa^* 
invented. It is of more ufe than even the fpin- 
ning-wheel : for men may make a fliift for cloath- 
jtfig without that inftrument, but a country cannpt 
be populous without the plough. 

The only plough ufed in Scotland, till of late, is 
a ftrong heavy inftrument^ about thirteen feet 

from- 
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from the handles to the extremity of the ' beamii 
and commonly above four feet from the back end 
of the head to the point of the fock. It is termed 
the Scotch plough, to diftinguifli k from other 
fom^^ Hind ft needs no particular, ddcriptionr^ as 
it may be feen in every field. It may well h* 
termed the Scotch plough *, for of all forms it. is 
the fitfeft for breaking up ftiff and rough hmd,x«i. 
fpecially where ftoftes abound ; and no lefs fit for 
ftrong days hardened by drought. The length 
of its head gives it a • firm hold of the ground : its 
weight prevents it from being thrown out by 
ftones ; the length of the handles gives the plougbr 
man great command to dired: its motion: and 
by the kngth of its beaxlv and of its mouldc* 
board, it Is^ys the furrow-flic^ cleverly over^ The 
Scotch plousgh was contrived during the infancy of 
stgriculture, and was weH contrived ; aft: the foils 
;3ibove dpfcrybed, it hg^s- not an equal*. 

But in tender foil it is improper, becaufe. it addt 
greatly to the cxpcnce of ploughing, withoitf any 
coimterbalancing benefit. The length of the head 
and mouldboard encrc2^ the fri£Uon, and couf 
fequently it requires a greater number of oxen or 
fiorfes than are lieceffary in a fhorter plough. There 
is another particular in its . form, that refills the 
fraught: the mouldbpard makes an angle with 
the fock, inftead of making a line with, it gently 
curving backward. There is an objeftion againft 
U no lefs iblid, )that it does not ftir the ground 

A % perfeftly: 
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jpeih&\y : th? hinder part of the wrift rifafaKfioBOl 
%bbVe the fole of the head ; and the carththa^ )Ktt 
'irafftfeifiately below that hinder party is k?ft«taftwi- 
"iSflr^ This is ribbing land below the f lUff aoeti* ifir 
milar to what is done by ignorant fisirmcra ' dli>^ 

*' "rhefe defeiSts muft be fubmiucd to in ^i^ithA% 
; Inquires a ftrqng heavy plough; but may^be 4r 
voided in a eqltivated fqil by j^ plough differently 
cbnftruQicd. Of all the ploughs fitted for a cuWr 
rated foil free of ftonc^ I hpldly recommend a 
plough introduced into Scotland about twelve yeaf« 
ago, by James Small in Blackadder Mount, Ber^ 
wickfliire; which is now in great r^queft ;. and 
with great reafon, a? it avoids all the defcds lof 
the Scotch plough. The /hortnefa of its headaflicj 
of its mouldboard ieffen the fridion greatly : {tqn\ 
<hc point of the fock to: the back, part of the 
head it is only thirty inches; and the whole 
length, from the point of. tbedaeam to the pnd of 
the handles, • between eight and* nine feet. Th^ 
fdck and mouldboaipd make one line gendy qar- 
ving ; and confequcntly gather no earth. Iiir 
ftead of awriflr, the utider edge ofc the mould - 
board is in one plain with the fole of the head ; 
which makes a wide furrow, without leaving any 
part unftirred. It is termed the ckain-plougk,bc^ 
paufc it is drawn by ai:i iron chain fiiedto.theback 
part of the beam immediately before the t^oultcr. 
Tliis has two advantages: firft, by^aieans of La 
'^^ ' /■' muzzle 



aii]ftzEk)i& makes the pl<MighTgi>r<l€6p^ or fii^^ 
23tiAfdtaify.it^SireSc^ th&jKaiBtlefs .thiaaiif-,ij^^ 
^-ictftldfeei^pMDmt^ and therefc^e a ilenderpTK be^^n^ 
rfiifjSciehti ^ Tkdc particulars tvdU be better un4$fr 
3ff<^oibfB9vdixl|)e£dng the annexed %i^)et ^ >e(frrx 
This plough may well be confidered as s^qgp^ 
i^kA^fwemem ^, snot only by iaying expeflp?, but 
fey «fta<ki!ag better WQrk. It. is pro|*r/Qr lok^jof^ 
vfor earfe f clay3, and, in ge^ler^^l, for eyery^.fer^^^f 

tender foil free of ftones. It w even pK)pef:> f§r 

• 

opening up pafture-ground, where the foU rhas 
been formerly well eukivated. , \ - 

< -Tq finifli fin account of the plough, I muft a4d 
> }i^ word pbput the fock. A fpiked fock i§ iifcd in 
'the Scotch plough, and is eflential in ftpny land. 
'-Btrtf a featherisd'fack.iQught always to be ufed.in 
-'tfender foil, free cjpftpncs ;• itcut« the earth in thtj 
■ftirrow; :and>^indkes?jneat. w<)rk. It is indifpeuT 
labfe in ground .whfCrpi roots abound, a$ it -cuts 
them bcibtt? tiac>fixriE)icej; ^ an4 prevents their grow- 
ibg. i/dftocinrtbp(feirtl^red fecl^ tp be:a.yaluable 
iftipmvem.!qat^ I jTbe ind^ftrious f^mer would even 
itbrrpw^naoney tQiQl^r,hi$ ground of ftones, .in 
jDiuier ta iiiitrodutie >it : in a twenty-years leafc, t^c 
, J)rofitjof it would cqjay the expence tenfold. . 
, . Seme, ploughs . are .made with two fmall wheels 
fUnnuig in the furrow, in order to take off the 
iri^ion of the head; and this plough is recom- 
mended in a book, intitled. The complete farmer. 
i. But all: complicated ploughs are baubles ; and thi^ 
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aft.mucfi "^ Xiji The pivots of fiich whe^ ai% 
^iiraiys* going wrong ^ and j^de^ tbey are chokcKl 
&>• with iearth. as. to increafe the friftioa inftcad fif 
4ipiniihing it . . . ./,9 

If we look back thirty yx^ars, ploughs of ^cjff 
^t conllr&^lipns did not enter even into a dcMm. 
The Scotch plough was univerfally ufed y and mi 
otSter Wias known* There was no iefs ignorawe a| 
i6 the number of ^^^ cattle neccflary for this plough. 
In the fouth of Scottand, fix oxen and two horfea 
^vcrc uriiverfat ; and in the north, ten oiten, fome* 
times twelve.. The firft attempt to leffcn the nuntr 
er of oxeiiy was in Berwickfhire, The low part 
of diat county ajjounds with ftone, clay, and marlj 
the moft fubftantial of all manures, which had 
beto long ufed by one or two gentlemeii. Abou( 
twtnty-fivcTt^rs ago icacqv^ired reputation, iguid 
fpread rapidly* As two horfe^ and two oxen were 
employed: in every rnarl-cart ; the farmer, in fumi 
frter-faUowing and in preparing land for marli 
was con"fiiied to four oxen and two horfes. And 
OS that manure afforded plenty of fucculent ftraw 
foroxcn,^ the farmer: was furprifed tofincj, that 
four oxen did better now than fix fonnerlyi 
Marling, however, a laborious work, proceeded 
flowly, till people were taught by a noted farmer 
in that country, what induftty can perform by 
means of power properly applied. It was reckon-- 
ed a mighty talk to marl five or fix -acres in a. 
year, That ^endenian, by plenty of ycd clover 
I • for 
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ifer ^la&ito'king-cattle, ttccomplifh^ the rtariing 
iftft^^ere^' in afummer, once fifty*four/ Hb^ing 

* ^*6^h* (»cc^on for oxen, be tried with fijcceftf 
two oxen and twohorfes in a plough ; and thib 
ffi^ice became general in Benirick(hir«. 

• ^ ' Now here appears with luftre the ^vsniage . ci 
Ae Ghain*pfotrgh. The great friaioh occafio^e^ 
ih the l^otch pfough -by a long head, aftd^by the 
itngte it mafces > with the ntould-board, netefl^riiy 
requires two oxen and two hor&s^ whatever tbdf 
ibil be. The f r i^ion: is (cr much fefs in the chains 
|dough, that two good.horfes are found fufficient 
ill every foil that is proper fojr it. And as good 
luck feldom cornea alone more thaii .bad, the re- 
iitrcing the draught to a coupfe' of horfcs has an- 
other advantage, that of rendering a driver unne^- 
ttffary; rto flight ^faving at prefent, whereafer*' 
f ante's wages'' and maiatenariee are very ftnart ar- 
ticles. This feri% on every plough, where tWd' 
liorTes aiki btato ostttt were formerly ufed^ wift by 
i!he ftfia^ft^fcdWiputatijn be fifteen pounds Steri 
fing yeariy I ' Stnd where four horfes were ufed, no 
ids thaii twenty pounds Sterling. There is now 
fcarcc to be feenr in the low country of Bferwickf 
ftite a pfough wfth more tbari two horfes ; which 
tmdonbtedly in time wiH become general, i 
know but of one further improvement, that of 
ufing two oxen inftead of two horfes. That 
draught has been employed with fuccefs in feveral 
places i and' the faving is ib great,, that it muft 
, ,. torce 
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force Its way cverjr where. I boldly affinh^imjif 
ho foil ftiited in a proper feafon, can ever reqtktrt^ 
ttorc than t\;^^d horfes and two exeh, in a'pIoogfl[^ 
cren fup^ofing the ftiffeft ilay. In all other foil^ 
two good horfes, or two good oxen abreaft, milf 
be relied oh for eviery operation of the chaifi* 
plough; ' *'^ 

A chSiiti-plough of a fmallet fize than bi^diharyi^ 
drawn by a fingle horfe, is of all the moft pmper 
for horfe-hoeing, fuppofing the land to be meUoWi"" 
which it ought to be for that operation. It is fuf** 
ficient for making furrows to receive the dung^ , 
for ploughing the drills after dunging, and for hoet 
ing the crop. 

A ftill fmaller plough of the fame kind, l warmi' 
ly recommend for a kitchen-garden. It can be' 
reduced to the fmalleft fize, by being made of 
irpn ; and where the land is properly dreflcd for a 
kitchen-garden, an iron plough drawn by a horfe 
lof the fmalleft fize will favc much fpade-work. 
Strange is the effeft of cuftom without thought 1 
Thirty years ago, a kitchen-garden was an. article 
of luxury merely, becaufe at that time there could 
be no cheaper food than oat-meal. At.prefcnt^^, 
the farmer maintains his fervants at double expence^ 
as the price of oat-meal is doubled ; and yet he - 
has no notion of a kitcheri-garden, more than he 
had thirty years ago. He never thinks, that li- . 
ving partly on cabbage, kail, turnip, carrotj^^ 
Would fave much oat meal : nor does he ever 

think| 



^fgBj^fSSP^^ ^^^ or o«t-#^^ alone. I jnee^^ 
x^ jp^qaiD^nd poftatoes,^ whiqh. in our late fc^MiiQr 
^^ 43|fC9i?iV haye proved a great bleffipg : witJxf 
Q;^^thi^^)tjbe. 1^ poor would frequent)]; 

hgy|U,h^GQ ^.reduced to a ftarving cpnfiitio% 
Would the farmer but cultivate his kitqbpnt 
^i^jffitb^ as much induftry as he bcftows.on 
^s jjiotato^crop, be needed never fear w^tj 
and he/.can. cultivate it with the iron plough at a 
v^ry finall e;spcnce. It may be held by a boy of 
twelve or thirteen ; and would be a proper educa; 
tion tor a ploughman* But it is the landlord who 
ought to give a beginning to the improvement, 
A very fmall expence would enclofe an acre for a 
kltcken^gardcn to each of his tenants; and it 
yipu\d excite their induftrvji to beftow an iron 
plough on thofc who do bcft. 

Nor islfliis uic only cafe where a fmgle-horfc 
pSbiigh ma^fepfoifitably employ M. It is fufE- 
cidht forTecd-ftirrtJWihg barley, where the land 
i^^ Bght aAd ' tifeirdreflred. It may be ufed in the 
fecbnd ot third pibughing of fallow, to encourage 
ahhuad wetdsi which are deftroy'd in fubfcquent ; 
ploughings. 

^ To procure food is indeed the chief objed of 
the pteugh, but riot its only objeft. Good roads 
are eflS&ritial' to internal commerce; and the ex- 
ptfftcc: of making them may be confiderably leffen- 
cd ' liy the jplough. As this hitherto has been 

B IMc'' 
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Kttk thought of, an explanation is ncceflaiip,?^ TW 
method in ufe is, to form a road with thts^^hg 
th^ fpade, and the v^heelbarrow. Eveh'^Wft 
Che pick is not neccffary, you fee feh <^t't4*iriP8 
men prefling down the fpade with the foot bftfefifi? 
than once before a fufficient load of earth tiir WS 
tiifed;^— dearly bought by the workmch, and 
ftill more dearly by the employer' Where a pJcSl 
is heccflkry, there muft be a great addition rf 
hands 5 for ten pickmen are no more than fufB4 
dent to loofen what can be thrown up with fotrf 
or five fpades. Now a great part of this laboiit 
may be faved by a plough. The Scotch ploug:hI 
fortified with iron plates, and the head connefkea 
with the beam by a bar of iron, is an excellent 
inftrument for making roads. Suppofe a hevr 
road is purpbfed thirty feet wide, plough it Up 

into a ridge, beginning^tr the middle j ^nd plough^ 
it a fecond time in the fame manner. Where tlite 
ground is foft, and requires to be raifed high, 'at 
very deep furrow is neccffary, Wl^ere the ground 
is firm, a fhallow furrow is fufficient. After thef<i 
two ploughings are finiftied, if the fides of th^ 
road be too fteep, leave fix feet in the middle^ 
^nd go round the remainder in a third ploughing,^ 
gathering it toward the top. If the fides be ftil| 
too fl:eep, leave twelve feet in the middle, and 
gather up the remainder as in the former plough- 
ing. If thefe operations be well conduded, the 
W^t^r-channcls on each fide of the road will be 

tWQ 



Wtfcsfttrhwer th9n< the (liiFfacc of : dbc adjacf^K 
gafdhfi^ir Smooth the road with a. brake; 9^ 
f^$rf^ii^Uh a fpade , apy, rcmaiwng 4efcfit^ or ij|H^ 
f qM»fei^ which is a very eafy work^ Tbu^ t^g 
^9ft4i^QQmpletely formed for a covering ^fgr^^ 
<W ^If.ftw^? >l>catimaU. . V ;,ji. 

b/iHjA. pipugh may alfo be uled advantageoufly ,ji^ 
Kijp^pg.^ ditches for enclofing. In hard or gra? 
^(clly , fpil,^ the immenfe coft of picking andfpadixig 
i^;py be totallly fayed by the plough. The. fur- 
£ac^-earth is commonly foft : after it is removed 
with the fpade, let a plough, drawn by three hor- 
f^^ia^line, go round and round the fpace in- 
tended for the ditch,^ cleaving it as if it were a 
ridge* After the earth thus loofened is thrown up. 
with the fliovel, renew the ploughing and fliovel- 
Kng till you com(? within eight inches of the bot- 
tom J and to thefe eight inches apply the pick and 
ipade. ; tijne pirecautibn is nece^fary, that no more 
be ploughj^d at a time than can be thrown up 
the fame day, , 1|* ram fair in any quantity, the 
ff round tilied witi' become mud, very improper to 
be laid upon thorns. In this operation there Is 
ho occafibn for the coulter : it is rather an impedi* 
meht. I eftccm this a valuable difcovery for Scot- 
li^d;* which beirijg moi-e pcftered with high winds 
mznEiighndj requires more to be enclofed. The 
expeticc of inclofing with hedge atvd ditch the pr- 
ditiary way, is great ; and the ditch is the moft 
c:^p^nfive^part. Two thirds of the expence may 

B 2 be 



■ i r: 



PRACTICE. 



ftrtli; 



Ived by the plougti, in ground that reqiun!» 

|ng. - ^'i-rn, 

every cafe where earth U to be removed, 

llough Is ufeful ; as for example in a gravcl- 

■peiied for high-roads. The gravel may be fo 

1 by the plough as to require a fliovd only 

lling it into the carts. 

s any one fluriiblcd on the thought of ufing 
Wough in planting young trees ? The method 
me pradifed, is to mark out lines due north 
pbuth, at intervals of ten or twelve feet. Let 
p furrows be made with the plough at the fide 
ich line. Lay the fod of the caftmoil furrovr 
p the otlrer two, wliich wUI raife a wall above 
I feet high. Plant along the furrow from 



dfM)ttiiMtr|k]dr^ fbr piaiidtig 1^, is the l)dl 
pncparation for raifmg all other barren trees. ' '^ 

* 2* Ine 1> R A K £r 

f ':iFirR' l>ttakc is a large and weighty iMtrbw, thrf 
purpofe of which is to reduce a ftubborii foili 
lB*ere an ordinary harrow makes little imprcffibn. 
ft eonfi^s <^ four fqoare bulls, each ' fide fiYC 
hiches, and fix foet and a half in length. The 
tcdh sire feventcen inches long, bending forward 
like a* coulter. Four of them are inferted mto 
fcacfi'bull, fixed above with a fcrew-nut, havkig 
t^ehe inciics free below, ^th a heel cldc to the 
Wilder part of the bull, to prevent it from being 
^iied batk by ftones. The nut above makes it 
feafyto be taken otit for (harping. This brake 
Ti6ijtiwes'lbw'horf» pr four oxen. One of a leffer 
1e*^ vlAVt not falH''infwicr the purpofe :,one of a 
^larger -ftKA^iB iiequirt fix oxen ; in which cafe 

•ftci^wS^ Tn*y Ibid performed at Icfe expence with 

4He p}ou^i-*Sec the figure annexed. 

- '^'Hii^ ittftruftietot Imay be appUed to great advari- 

tage in the foDowitig circumftances. In the fef- 

toWiri^ftrong day that requires frequent jplough- 

•irigs, a brakeing between every ploughing, will 

pulvctiize the foil, and render the fubfequerit 

^^Toiighings more eafy. In the month of March 

^r April, when ftrong ground is ploughed for 

^%»lcyi c^ccially if bound with <iouch-grals, a 

^^' . crofe 
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drofs brakeing is pt^eferablc to a crofs-plmghiogf 
394 is. done a( half the.^pence. Whcn,.g|::^u|]4 
is^^: ploughed from the ftate of n^ture^ aod 9fy^v^ 
cbitipetent time is crofs-ploughed, the b.r^k£)49iftpri 
plied with great fuceefs, immediately after the orafih 
ploughing, to reduce the whole to proper tilth, tot 
* Let it be obferved, that a brake with a gi:<eatai| 
number of teeth than above mentioned, . i» Jqh 
proper for ground that is bound together by tfaf 
roots of plants, which is always the caie of groui^ 
new broken up from its natural ftate. The brakcj 
is foon choked, and can do no execution till freed 
from the earth it holds. A lefs number of teetti ' 
would be deficient in pulverizing the foil. , , 

To fet in a clear light the advantages of t]li# 
inftrument, we will ftop a little to obferve how 
infufEcient the common harrow is for any of the 
operations mentioned. It may anfwer for cover- 
ing the feed, and may do tolerably well in - light 
and free foil ; but is altogether infufEcient for rcp* 
ducing ftiff foil. The harrow with wooden teeth 
is a ridiculous inftrument, fit to raife laughter iOf^ 
ftcad of raifing mould. The poor farmer labour^ 
with it, thinks he is doing an ufeful work, when 
all the time he is doing nothing. It ought to be 
prohibited by the landlord; for a tenant with, 
fuch an inftrument cannot pay a rent that the 
farm properly cultivated will eafdy bear. T^o* 
the brake has been known above twenty years,; 
yet none but gentlemen, and a few feleft tenanj?^. 

have 
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j^wiffi^ thought of it: in fotne counties^ evm 

fclffiiftitfi^emjuns utiknbwn. It belongs to |^«^ 
icm^ fef fcMttoe, for their &^ iritereft, tt> fBK|kc 
hgtoomigeiietJil. The neceffity of femr inftroai 
Hibnt^ more efiefhial than the common faarroiyv> 
for c #edUcii|g a ftobborn foil, has led &rnicrs to 
pot diree or four harrows, one above another^ in 
prder to ptefs the undermoft into the ground; 
Tbks' fubftitvite to the brake is far inferior in id 
eflfed J befide, that the undermoft harrow is torn 
to pieces in an inftant. To conclude this article, 
i farmer who has no brake, wants a capital in- 
^i-ument of hufbandry. Its price above that pf 
<X)mmon harrows^ bears no proportion to the 

3,' Tlie Harrow, 

V 

^ 'Harrows ^^ commonly confidered as of no 
1^ but' t© cbvea?; the: feed.. They have anotiher 
lde fcarcB lefe (fcffcnttad, which is to prepare l^nd 
ifbr the)5&^.>' 'Thfi is an article of importance 
for producing^ a 'good crop. And to Ihew how 
itti^jerfefliy eithdr of thefe purpofes is performed 
by thfe comm6n . harrow J take the following ac- 
count of it. 

ft « 

Tbc' harrow commonly ufed is of different 
forms. The firft I (hall mention has two buUs^ 
four fcetioiig and eighteen inches afunder, with 
fppr WQQden teeth in each. A fecond has three 

bulU 
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buUs and twdye wooden teeth. A thttd bay,|oi|[| 
bulls, and twent)^ teeth, of wood or iron» tciv,.^C|| 
Icvjen^ or tw^lv^e inches afunder* Now^.iaJ^^ 
ieofpold th(p laft may be fufficioit for CQveiri^g^.^i)^ 
£ed ; but none of them are fufficient to. pr^pp^ 
lor t!he, feed any ground that requires fuhduiwfe 
The oi]^y tolerable form is that with iron, tcjeti^ j| 
and the bare defcription of its imperfedions, will 
Aew the neceffity.of a more perfeft form, ts^^ 
the firft , place, this harrow is by far too light for. 
ground new taken up from the ftate of nature^ 
for clays hardened with fpring-drought, or for a. 
ther (tubborn foils : it floats on the furface, andt 
after frequent returns in the fame track, nothings 
Is ddne effeftually. In the next place, the teeth, 
are too thick fct, by which the harrow is s^ tot, 
be choked, efpecially where the earth is boujcid ^ 
with roots, which is commonly the cafe. At thc.| 
fame time, the lightncfs and number of teeth keep. 
the harrow upon the furface, and prevent one of 
its capital purpofes, that of dividing the foil. Nor 
will fewer teeth anfwer for covering the feed pro-.. 
perly. In the third place, the teeth are too fhort 
for reducing a coarfe foil to proper tilth ; and yet 
It would be in vain to make them longer, becaufc 
the harrow is too light for going deep into the 
ground. Further, the . common harrows are, fa 
ill conftrufted, as to ride at every, turn one upon 
another. Much time is loft in difengaging themu . 
What pity is it, that an induIlriQu$ farmo: fhouUI 

I be 
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to fucl^ an imp(irfe£l ihflniment, ix^hich 
ii^cffiErer fit to prepare the ground for feed, not 
^ra3^r*il prbpctly. And t now add, that it is 
ima^ tuffit for extirpating weedSi' The ground 
iir^^^tentty lb bound with couch-grafs^ as to 
tbiStt ^e {brrow-flice ftand \ijpright, as when old 
tei ' It' ploughed : notwithftandihg ihuth labour, 
me grfl&'^roots keep the field, and gain the viSory^ 
What £cilIow8 ? Tht farmer at lad is redueed to 
the necei&ty of leaving the weeds in peaceable 
poffeilion^ be^ufe his field will no longer bear 

VOTtii 

"JL little fefieftioti, tvfeti \vithbut cxperiehcej 
tftfi^inAke it ^evident, that the fame harrows, what*- 
tvtt be th^ form^ can never anfwer all the differJ^ 
tnt ptirpofes 6f harrowing, nor can operate equals 
if tA all different Ibils^j rough or fmooth, firm or 
lo^; Lookmg 1)a6k lidt many years above thir- 
ty,* ifb i^rnier ittl^otTand had the flighteit; notion 
of difi&reiif j^lbu^il fcJr different purpofcs. The 
Scotch plbuj^^-ifr^s the only one known. Differ^ 
eiit pk)ugH« im6''now introduced ^ and it is full 
liihe tb- think of different hattows. Rejefting the 
commbh harrows,' is in every rcfpeft badly coii* 
flru£ked, I boldly recommdwi the following. I ufd 
thrice df them of different forrt^ for difiercnt pur^ 
JJbfe^.' They isire fell of the fame weight, drawri 
c&li by two horfes. Birch is the beft wood fdr 
theth,'lkidaji&' itis cheap, and not apt to fplit- 
1%fc^ firft'-fe^fcompofed of four bullsj each four 

5-' C feet 
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Atttcxn inches long» diree and a quarter incfad' 
Isrbaii^ znA tfavQe'and a half deep ; the ifHt^WBit 
insb^tcik ibt bulb eleven an4 three fourths jifict^f 
ibictli^ tbe breadth of the Whok harr0w,^/f3^ 
fccti; Jhc bulls are conne6ted by fouir. Hii^liff^- 
ivhich go through each bull, and are fixe^ b]r,|knr 
ber ^ nailf • driven through both. In each . bidl %4 
tectft dte inferted, ten ihiehed free under the buUi 
and ttn inches afonder. They are of the faai^ 
fbtm with thofe of tl^e brake, and iiiferted iojui 
the wood in the &me manner. Each of thefii 
teeth is three pounds weight ; and where the hal^- 
row is made of birch, the weight of the whoje. is 
ftsL ftone fourteen pounds Dutchw An ered bi?dle 
is fixed at a corner of the barrow, three inipbpf 
high, with four notches for drawing, highei:,oi 

lower.. To tliis bridle a: doubk ^ee is fixed JK>: 
two horfes drawing abreaft,.a» iji a plpi^i. An( 
to ftrengthen the harrow, a< fl?tt x:od of iroixji 
nailed upon the harrow from, corner to comer if^f 
tihie line of the draught.. 

, The* fcecmd harrow confift? of two parts, con*-* 
iiefbed together by a crank; pr hinge in the mj^'j 
dle,^ and two chains of equal leng^h^ one at eacl|^ 
end^ which keep the two parts always paraUel^ 
and at the fame* diftance from each other^ Tlis 
crank' is fb contrived, as to allow the tw;o paj^5,.tft 

ply to the ground like two unconne^ed hfUTQWs.^ 
but neither of them to rife above the otber,, fmofji^ 
diaA if they were a fingle harrow jwithosfe a jpijili 
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iarb/woDdj diejr ma^ ibrm aniti^Aomrmttil^ 
fajM^KBt^^ward." Tlm8;thcy-haw the^effiratrf 

fJ6^^^oP'riK &allsr^ each four fwt im^^ thtot 
ifftsfe^" 6«^a, aii4 three and *a hadf ^dttp^ >;:.l[1ie 
kffe^ bilwee^ the b]»Ug nme' and a h^lf -in^hes'^ 
1^ Wcl|-1ttwdk« pf the whole harrD«% 

htidii^ii% the l0ngth of the cmkj to fee five ficet 
five ihche^ EacH bull has five teeth, nine inches 
^ee under the wood, and ten inches afunder^ 
The weight of egch pop^ \? tw^ pounds ; the reft 
as iii the former^ 

The third oonfifts aifo of two parts, connedcd 
CogMer like tliia^Iaii:' mentioned. It has eight 
l[)ulls^ each i(»ur feet Wng, two and ^ half inches 
Utoad,' and three d^dp. The interval between the 
iiiills is eight Indies*/ mSt the breadth of the whole 
harrow, indodifl^ thc^ leij^ of the crank, is fix 
feet' foiir ihtHe^-'iri* each hull sarc inierted five 
teeth, fevpn inches free un4i?r the wood, and ten 
arid 2L'iiAf \dBici' ^rider, each tooth weighing 
dne'poundi Tht^ rtift^ in the two former haf4 
ferws. The figuie Q^ ea?h is annexed. 
• ' Thcfe hatrpws } hold to be a confiderable im- 
Iprbvcinent. They ply tp curved ground like two 
lihcoimcQe4 harrbiys, and when drawn in one 
plaMv ^fliey are in effeft ope harrqiJ^f pf double 
^ight^- winch makes the teeth pierce deep into 
i^^roiihdL The imperfedipn pf conimpn hart 
^^^ C 2 ' rows. 



liM^^ mtHidotied al>Qvc^: wiltii]^gdb the niv^iidl^ 
ge$ of tl)e iet erf HbariFcms Rcrr -fccd umuDmm ^ 
^D^ ^k proper fqr hanrowing^hinl.tb9tribal liki 
lQR|g;^ ai^pbu^lxings as wbcre oats im t9¥f&^ 
a :winter-fiirrQi^9 and in general for.fauriODiiig 
itiff land : it pierce^ deep into th« ibil^bj^rildri^ 
teeth, ^divides it minutely, llie fetorrdfir/kkT 
tended for covering ^ feed ; its long teeth ijfijf^ 
the feed deeper than the common harrow ean^do j 
which is no flight advantage By placing the feed 
confiderably under the furfacc, the young plants 
arc, on the one hand, prptcSed from too. much 
heat, and, on the other, have fufficiencyof moi* 
fture. At the fame time, the feed is fo welI-06- 
vered that none of it is loft* Seed flightly tifirtst^ 
ed by the (:qmmpn harrowr^ wants moifturjC^^^aiiKl 
is burnt up by the fui> ; befide,^thatapr6pcittioi) 
of it is left upon the fwrifecf toictJYered. .. ;Hc 
third harrow fupplie& what V^^f fee deficient laihc 
fecpnd, by fmoothing th^ : f arfeoei^liild .covering 
the fe^d morc-a<;car;afely^-;rTlifi,thF€»:hfi«taws 
makp. the ground finQr:ai^,>fii>ei^v>a9^.h&dkioS(do 
Hot; or; to ufe a different €Cii>p^rifpn, . t^^ 
harrow makes the b^d, ri^ fpcopd lays thctJeed 
Jn it, the third fmooths the ctoatha, Thcfc.ad-. 
, tantages are certain, If any man doultf:^ left .him 
fry the experiment, ^nd he will find the ,cfied tf 
{Ijein in his crops. I can fay fo with ^uraftec 
from the experience of mafty yoari.^ They have 
SHQtl^er adyantage not inferior to afiy mentioned j 



J^iAiBassQrbe dpnc^{^y;j6piaiBdnftianrdwr$ 2^di(i|h 
rmi ftidb^^iimie mhcture depeixds' groatiy iheldf- 

.pVcdmakidej tkdc harrows ^ are contrived to aa- 

;Arrfpim^,«(teU^ princiidc in agpcultiii;Ci : Ttet 

ficrtilit}? 4q)end3 greatly on pulyerteiftgtbcifoil, 

anil bn^an intimate nuxture of manure ^ith iu 

iivfaether d^ing, Umej niarl, or spiy qthcr.^ 

4, The Roller. 

The roller is an inftrumcnt of capital ufi? in 
liplhandry, though fcarcely known in ordinary 
pra&ice } and, where ♦introduced, it is commonly 

pfc flight as to hkyc vary little cffeft. 

-• -tRc^crs a|c of different kinds, ftpne, yetling, 
Wbod. Each of thde has its advantages. I rc- 
eprnmend^^ iHft, toiiftruaed in the following 
jnanner. ' rTakr ' A^ 'bddy of a tree, fix feet ten 
jncbes- Idng^- ^ the larger the better, made as near 

-^i perfesfl: 'cyKnder as' p^ffiblis^ Surround this cy- 
linder -whh- three toWS of fillies^ one row in t&e 
middle, and c«ieat each end. Line thefe fillies 
with {dfahks of^w6od Equally long with the roller, 

' Ei»l& narrow as to ply into a circle. Bind them 

' faft together with* iron rings. Beech wood is the 
bieft, /'being hard and tough. The roller thus 
nuskinted^ ought to have a diameter of three feet 

, fpyr inches; It has a double pair of ^t\^% for two 
^ horfcs 
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faorfes abreaft. TheTe are Efficient ia^^tfA 
gix^mid : m groundnot fcycl, fc»ir horfet^y^ 
tt^tdhry. The roQer v4thont the ibafts afigUt'^i 
"^igh bKO hundred ftoneDytch) andtM^idip||i 
^meter make^ this great weight eafy KP'^ 
4r2wn.' .-. i7/fi 

With refped: to the ieafon for rpIUng. 'RaUIii^ 
yflxCAt in the moiath of April, is ai) important sif« 
tide m lopTe {oil ; as the wioter-raiqs pttffiQjgf 
down the foil leave many roots in the air. Bat^ 
Icy ought to be rolled immediately after the fec4 
is fown ; efpeciaMy where grafs-feeds are iown 
^th it. The beft t^me for rolling a grayejly fsUi 
is as |[oon as the mould is fo dry ^ to bear Cbqi 
roller without clinging to it. A clay foil oii^i^ 
neither to be tilled, h^rpwed^ no|;rplle{l, tiilthp 
$eld be perfedly dry. And as rolling a play £oit 
i§ chiefly intended for fqjopliiBg the furface^>i( 
dry feafon may be patiendy waited for, even iiHk 
the (jrqp be thriee iijches higb.: There is'tiv^ 
greater reafop for this precaution,.. becaufe mud^ 
i^in immediately after rolling is apt to cake the* 
furface when drought follows. Oa^s ii) a lig^ 
foil may be rolled ii^mediatdy after die feed- hi 
fown, unlefs the groi^nd be fo wet as to ding tor 
the roller. In a clay foil, delay rolling till tbo^ 
grain be abqve ground, The proper time fci^? 
(owing grafs-feeds in an oat-field, is when^tb^ 
grain is three inches high ; and rolling fhottkt&ii^ 
inediatcly fucceed whatever the foil be* Elax 

ought 
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pepcdk j^K 4rciBng flax. The fi^ .yjGa? '* ccopofii 
ibwn grafies (Might to be soiled as eiarly the^iifcs^ 
i^tig>lt& tiy^ gi^oiHid wUl bear thcr hp#9* M ^es 
atti thf^fopts: prcctfclyas in t\^ c?Sp:p£:yf\m^ 
^pffiogi the fecQiid .wd third ^Fopfcin ic^fe ^il,: j^ 
an^fifeful w(^ ;: &oi^gh not Ibe&ntial as roUmgy' 
fecfiribcrop,' : ' .^^ 

*T%tceficft» 6f roBing p^opctlyrufed, arc fub- 
fitiftidL In die firft place, it renders a loofe foUr 
iii6re cobipa^l and foHd ; which tocourages^ the 
gtcrvtbof plan^^ bynCiaking the earth cl^ clofe 
toicvery p»rtjt<^ocvcry w)dt# Nor need we- be a- 
fira^ nf renijierUig ^i' foil too* compa6l ; foFvna 
Boller^tiiafe oflu ^«bawn< by two or feur horfes* 
wiBitave rthkJoffiri^ /!» the next {dace, roHing 
kdspsJnbifihfl^ moi^vffei jmdL hinders drought to 

penetrate*; Bo^i^cfe&isj^Qf great moment. In a^ 
dryrfeafi>n^)itjq»yin;akd.the difference of a good 
erqpj !or nO'Cir^), Q^eciaOy winere the foilis ligh& 
|n tbr thirds pla^e^v^ rolling gra&'-feeds^ befid^: 
At Icnrbgomg; ad^imntag^s, facilitates t^e mowing^ 
£Dr)hdy* Arid it is ta be rhoped,. that the advj^n-- 
tti^ of this peiiQkt i will - lead farmers to mow 
AiiriwiKn silfo,: which wSl encreafe the quamity 
ofi/]ti;?[w^ >l>ott for food ^nd for the dimghill. j 
-/j^rhcre is ^. ftnall roller for breaking clods in 
♦ V land 
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land intended for barley. The common way 14 
^ CD break clods with a miell, which requires many 
hands, and is a laborious work. This roller per- 
ferms the work more eScQuiUyy arid at much 
ids expdfice : let a harrbwing precede; v^i&k 
iHfTll break the clods a little; and after ^itt^'i 
day or a day and half to dry^ this roDer'wft 
diflblve dietn into p6wder« Hiis however dde^ 
not fuperfede the ufe of the great roller after all' 
the other articles are finiflied, in order to inakd 
the foil cottipad, and to keep out the fummer* 
drought; A ft one toller four feet longi and'iif-fc 
teen inches diameter, drawn by one horfe, is fuft 
ficient to break clods that are eafily diflblVed by 
preflure. The ufe df this rbller in preparing 
ground for barley is gaining ground daily, evert 
among ordinary tenants, whd have become fen- 
fible both of the expcnce and toil of ufing wooden 
mellsi But in a clay foil, the clods are fome« 
times too firm, or too tough, to be fubducd by fo 
light a machine. In that cafe, a roller of the fame 
fize, but of a difierent conftrudion, is neceffary^ 
It ought to be furrounded with circles of ir6n, (us 
inches afundcr, and fevcn inches deep; which 
will cut even the moft ftubbom clods, and rcdiftje 
them to powder. Let not this inftrtiment be con^ 
iidered as a fini(!^l refinement. lit a ftiff clay, it 
may make the difference of a plentiful or fcant j* 
. prop. 

I 5. Th« 
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i^^.te W^^ k^W ^^ ^"'y • rcfourcc, .ihc ^iiwiowj^ 
ij^of^jrji wii,s no lefs precarious t^^f^ the grind- 
ing ^,k, at. a irmdlmll.t pccMJe often wett reditu 
4^d tojifamine in th^ ^idft of plengr- - There vm 
anf>ther bad. effed ; it wa8 neceffary to place -a 
bsyrnopeii to die weft wind, however irregular or 
incoBv<nient the Jkuation might be With regard to 
tlie;0]ther buttdings* But it is ncedlefs to be par- 
^GiLi|ar upon that nfefel inftrument ; becaufe every 
fenncr eonfiders it now isls no fefs effential than a 
flp^h lox a barcaw, . 

fV ^i * K 'i -^- . . .-^ ~ •>■■ . 

-'-■■■ -■•'> ■C*->H^-X- P.- 'il. • 
"Bm km C-JITiT fcS and Gar ri age $*- 
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HoKSE^ fir^ ,a,waggon#. aart, or plough, 

ought Jto be v^lrong, ipompa^l:, and about 
;ftfteept hands high, ..,A. carter or a ploughnjan 
x^nnot perform the fame work with horfes of lefs 
jfize; by which there is a coftliderable lofs, as 
be is paid by the year, not by the quantity of 
^.: ' J) work 
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work he perforins. Great attention ought, to ^bfe 
given to the breaking a farm-horfe : good edvi^^ 
tion will make him tradable, and obedient.tQ lll6 
voice, without neceffity of applying the whip!;[tl^ 
former makes the whole team move at oncej.itho. • 

latter moves the horfe only that feels it. ..,. 

We flop a little to confider the difadvantage:Qf.' 
fmall and ill-fed horfes, common in Scotland. Tw€^ 
{tout horfes in a plough will make as deep a iafrt 
row as four of what are commonly ufed ; and yet 
the former are lefs expenfive both in price and 
maintenance. A gentleman caQnot do better for 
his own intereft, than to promote a good breed of 
farm-horfcs : two good horfes will be a faving of 
L. 8 Sterling yearly, that is expended by ufing 
four weak horfes. I fhall mention only the ca^f- 
riage of lime. One fcrvant fills his cart with. fL 
hundred ftone, which two good horfes can pull 
with eafe. Another lay^ but the half upon his 
cart, becaufe his two weak horfes are able for uq 
ipore. This is a double lofs to the mafte^ : he 

gets lefs work, not from the horfes only, but alia 
from the fervant. 

2. F A R M - O X E N. 

There is not ixi agriculture any other improve- 
ment that equals the ufmg oxen inftead of horfes ^ 
they are equally tradable ; and they are purcha* 
fcd wd paintained at much lefs expence. As 
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this improvement is obvious to the meaneft capa- 
city, ' one might expefl: to fee every farmer gree- 
dily elnbracing it, as he would a feaft after being 
fiitfiifti^dfc Yet few ftir* How is this to be ac^ 
idiMnted for ? Men are led by cuftom in chains ^ 
and in inftarices without number are fettered a* 
giinft' their intereft. ** And why fhould we pre- 
*' tend to be wifer than our fathers ?" they will fay 
modeftlyi or rather obftinately. 

What warms me upon this fubjeft, is the great 
confumption of oats by work-horfes, which would 
be totally faved by ufing oxen only. Did our 
own produft furnifh this confumption, it were left 
to be regretted ; but it is grievous to be reduced 
to the neceflity 6f importing annually vaft quanti- 
tiels of oats ; all of which would be faved by em- 
ploying oxen only in a farm. Nor is this all that 
would be faved, as fhall be mentioned by and by. 

But that I may not be accufed of declaiming 
without foundation, I am willing to enter into a 
candid comparifon between horfes and oxen as 
employed in a farm* I begin with affirming, that 
an ox is as tradable as a horfe, and as eafily 
trained to a plough ot a cart. I have feen a 
couple of them in a plough going as fweetly with- 
out a driver as a couple of ho^s ; direfted by 
the voice alone without a rein. Sbcen befide are 
preferable for a fteady draught, as they always 
pull to their ftrength, without ever flinching : 
horfes, oil the contrary, are apt to flop when they 

D 2 meet 
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meet with unexpefted i^fiftance. As oxea^fiave!' 
fefs air and fpiritin moving than horfes, their mfr** 
tion is ccKicluded tO' be (lowev. They ace^ClbciiiK 
i]M^itiou»y it is true, in galloping, ov* perhapsf in 
Hffbttiflg 5 but as ferm-work is performed- 'by/ibrpii^ 
<f}ng, let the ftep of a- horfe arid of an ox'bc^eciol-. 
pared, and the latter will be fbund rick infeipKiry' 
efpecially where an o» is hamefTed Hkd a borfer' 
Colonel Pool in Derbyihire ploughs a» mtidv 
ground with three oxen, as the neighbovu^Hg^ 
farmers do with four or five horfes^ In fumioer 
Aey eat nothing but grafs : in winter, they hai»' 
hay or turnip when much wrought ; ftraw oxAy 
when wrought moderately ^ About . Bawtry^ ^n? ' 
yorkfhire, four oxen in a« pdbugh do a& mjidbk?- 
work as the fame number of good horfesv In if-** 
veral places of Kent, an acreb daily Is ploMghed^ 
with a team of oxen^ fometime^ a quarter more.- 
Near Beaconsfield, Mr Burke ploughs an acrfs^in- 
a day with four oxen ; and his neighbouirs do oa^ 
more with four horfes;^ . ^ . 

Hitherto the Gomparifon- hdlds pretty eqUdli^ 
In one article oxen are clearly preferable. Th^ir 
dung makes excellent manure ; and by that mea|i»r 
they always improve the pafture. Horfe-dung, 
on the contrary, burns where it falls, and hurts 
the pafture. Horfe-dung from the ftable ha^ ar 
greater tendency to burn than to rotj and to-' 
make it ufeful, it requires to be carefully o^is^ed • 
witlx cooler materials. v ^■ 

Btft^ 
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:57rBu*4hc chief aAvaWage of ^ oxen eomea under 
flic Mtfele: ^ feyiiigSj ivhidi brarich out iritd-' 
]iQ:tiiy)|)ailictt)a^ili In the firS: plaeei^ the price c^ 
'a hBOjufe 'fit) fbr hdK)ur debbFes tbst eS^utOK* ; A^ 
qxJ^otthf feven pounds, will perforoljas miadi U^' 
Ud:».wo<feaS'a horfe worth fourteen, jfhis is aa 
]»ip6^Bttot amcle: the labouring cattk are the 
mofti expeufiTe pait of a farm-dock ^ and iXiB 
tfaiit;es|)dnce wUch keeps back froift formings 

thatty tncn^ whofe fldll and induftry would afford^ 
tSient a ebmfortable living. In that view, it is^ 
gr^dy^the intercft of landlords ta promote osen> 
as they tend to multiply candidates forafarni;^ 
•whklh no* oiily gives^ the landlord opportunity for 
^ ^of>cr dicHfeCy but will raife every fkrm to its^ 
|&ll^value#' 

'•^]ftt« ah ox is dieapfer than a horfe, fb he is fed 
^heaqpet^ii^ptoporticm; fie requires no corn, and he 

wotks «o petfi^^rrttpoiA cut grafs in fainmer, aiid 
ilpoh h«^ iWwhiterui 'lie does well even upon oat-* 
ftraw. Thus by ufing ox:eil', a farmer can make mo- 
itey of tfifeisrhcdfe^Ctopof cats, excefM: what is^ecef* 

ikry for niairrfeiiisince of his family. The bulk of 
Aat pirttdiift/'dn the cdfttrary, is confumed by 
farmJidlrfes. Evch'^ in the carfe of Gowry, the 
dbhfikhptioh of oMs on farm-fiorfes is fo.great, that 
it rertfi stnd Dundee there are annually importecf 
bdtWeen four arid five thoufand bolls of oat-meal. 
>-A hotlb 18' liable to many difeafes that an ox is 
fi^e from. If he happch to turn lame, to which 

he 
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he is fubjeded fix)m many accidents, he is render- 
ed ufclefs. An ox can always be turned to ac^ 
count; for if difabled from work, he can be fa^-. 

teid for the ihambles, and can be fold for mo^d. 

,■•1 ■ ' 

than was paid for him. ..u 

, A horfe commonly turns ufelefs for work in ten • 
years, and theftock of horfes muft be renewed every! 
ten years at a medium, which is a deep article of 
expence.to the farmer. Oxen laft for ever ; or, 
which comes to the fame, they can be fold to the 
butcher when paft the vigour of work, and their 
price will be more than fufScient to put young 
oxen in their ftead. 

Horfes require more attendance than oxen : 
they muft be curried, combed, and rubbed down. 
Let oxen have their proper quantity of food, and 
they require no other care. It is fufBcient cm* 
ployment for a man to manage four or five 

horfes : he will manage with equal eafe double - 
the number of oxen. 

The fhoeing of horfes Is no inconfiderable ar-* 
tide. The expence of fhoeing oyen is a mere .^ 
trifle. 

Thefe feveral articles of faving are fummed up 
in a following table, and are very confiderable* 
This fum ought to go wholly to the landlord as 
additional rent. The tenant has no claim for any 
Ihare ; becaufe after paying that additional rent, 
he has as much profit as he had formerly when 
he wrought with horfes. 

By 
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^%J*his itiode of hufbaiidry; thic advantage tii' 
the krtdlord^ is great ; and to the kingdom miich 
g#eatc¥, by faving the importation of an immeiifc 
qtia^ty of oats. But the advantage of oxen Ts 
ftill more extenfive : it reaches every manufa^ii- 
rer, and indeed the whole people. There muft 
be a great increafe of o?en to anfwer the pur- 
pofes of farming : every one of thefe, after their 
prime is over, goes to the Ihambles : the markets 
arc filled with beef, which not only lowers the price 
of beef, but of leather and tallow. The favings up- 
on thefe articles would bring down the wages of 
our manufadurers, and confequently the price of 
our manufaftures in a foreign market ; not to 
mention that cheap manufaSures at home tend 
aUb to lower wages. 

People diflfer in the manner of yoking oxen. 
In fome places they are yoked by the tip of the 
horn ; in fome by the root. Thefe modes arc 
vifibly inconvenient. When an ox draws by the 
flioulder like a horfe, his head is free, and his 
motion natural. When yoked by the horns, he 

lowers his head to the line of the draught : his 
pofture is conftrained, and his ftep Ihort. His 
neck indeed is ftrong, but his flioulder is a better 
fulcrum for the draught. To yoke an ox by the 
flioulder, his hamefs ought to be the fame with 
that of a horfe. The only difference is, that as 
Jii^ boni3 binder the collar from being flipped o- 

ver 



/■ 



urer his head, it muft 1^ opf^n below, and.bmJUnrf 
;atter it 16 on* M:>fpM 

^ When the advantages of o;Ken for 4VM^f^ 
aneib great, it cannot but appear j[trang|t> '^^jf^ 
jSrkain .oxeji have almofl; totally been lai4 9^9^ 
^mong the apcients, we read of no besdQU., j^ 
fraught .but ^oxen. It was fo in Greecei a$ <^)Bf 
ias the days of Hefiod ; and it was fo every iJi^herj^ 
The Dutch at the Cajpe of Good Hope plougj^ 
with oxen, and exercife them early to a quic^ 
pace, fo as to equal horfes in the waggon, as we]} 
as in the plough. They are ufed in the Eaft Iflr 
dies for carrying burdens ; and they arc fittqr 
£ven than horfes for that fervice, the back of a)| 
ox being convex, and <confequently more able tf^ 
fupport a weight than that oJF a hprfe* All th^ 
Is neceffary in the furniture for the jback, is ^ bi| 
jof wood or ftiff leather, to prevent the load Iroiji 
falling down upon the neck. The only caufc J 
jcan afEgu for preferring horjfes^ are bad rpadi, 
which were univerfel in Britain till lately. Being 
impradlicable for carts during wi^iter^ the farmcF 
carried his corn to market on horfeback. A prc^-f 
per furniture for the back of an o^ was not 
thought of, though an eafy invention. Aufi 
horfes being thought neceffary for carrying bur* 
dens, they were eqiployed inftead of o^cen in fi- 
very work : if employed at all, they arc too ex-? 
penfive ever to be fuffered to be idle. Another 
f ircumftance contribi^ted. Becaufe oxep re^ui^ 
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yii^HMtiyitis cdmmonly imagined that they fcarce 
require any foo^. They are put off during ^ivlll- 
lfe^#kfc ft bottic of dry ftraw, whkh aftci^'thc 
«ii*'tif the ye4r aftbrds very little nouriflimciit; 
T^y become ioo weak for working ; arid y^ 
ihfteai di bettering their food, it is vainly thbugltt 
<rat multiplying their number in a plough will 
arifw^lr ; and thus may be feen in fcveral places 
yoked in a plough, ten or tw^lv^ weak aniinals 
jfhat can fcarce fupport their own weighty We 
ire now provided with good roads every where ; 
and there is no longer the pretext of bad roads 
for preferring horfes. Corn is now carried to 
market in carts, far which oxen are no lefs pro^ 
per tlian horfes. And it is hoped, that farmers 
^ill at laft break through a bad cydom, and 
opcti their eyes to their own intereft. Nothing is 
hioire deeply their intereft than to lay afide hbr^ 

fes totally in farm-operations, and to employ 
oxen, The taickfman profits iirft } but does not 
ftie landlord gain pfiore, by enabling his tenant$ 
in new Jejafes to pay a higher rent ? , >Why then 
.fliould gentlemc» loiter, while they can fo eafily 
^advance their rent without oppreifing their te-p 
nants ? Why do they not encourage their te-. 
nants by example and precept, to follow a mode 
that is eq\ially beneficial to thcmfclves and to their 
country ? It will be hard indeed^ if a fingle te- 
nant cannot be found to fee his intereft : if a 
ItiJft^orA can prevail but upon one or two of his 
' E tenants 
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tenants to take the lead, the reft will naturally 
follow. At any rate, he can force them to their 
own good^ by prohibiting horfes in every ^ new 
^leafe. It is a ftrange fort of ambition that movc« 
gentlemen to fpcnd their eftates in the ]HQ^e^f 
-Commons, where moft of them are mere mi^tes, 
inftead of ferving their country and themfelve3;1tt 
home, which is genuine patriotifm. 

As computation is the touchftone of profit aii4 
lofs, two computations are fubjoined ; one to fatisfy 
the farmer of the fum he will fave by employing 
oxen inftead pf horfes j and one to fhew what be* 
liefit will accrue to the public by the change. Tofct 
the firft computation in a clear light, and to avoid 
fraftions, I make the fuppofition, ths^t a horfc.ptit 
to work at the age of five may endure hard work 
for twelve years, which is a large allowance beyobd 
the truth. An ox is put to work at the age of four, 
and at fevcn is in his prime, which is the proper 
time to feed for the fhambles. The computation 
accordingly is framed upbn a revolution of twelve 
years ; during which period oxen are four times 
changed without any change of horfes. At t!he 
end of the period, both muft be changed ; an4 
;i ne\y revolution ^oes on as before, 
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y^sB L E, fiewing how much a farmer faves 
by smftioyirig oxen injiead oflwrfes. 

"■''^"1 "■'!■ ■ L. 8. d.^ L. x.-!d. 

'3i!'n(irfc of 5 years o!d is pur- 
■ '"^'iJHafcd or valued at - ij 'oo 

'To^Atirig ditto 24 weeks, at 

2 s. 1 d. per week 2100 

' To corn iil \rinter 1 5 weeks, 
, 2 pecks per week, at 8 d. 
per peck - I o 

To com in fpring 13 weeks, 

' 4 pecks per week, at 10 d. 

■ per peck - 234 

>To flioeing and farrying one 

;■ year - - o 12 6 

To infurance againft lamenels 

. and death - ,076 

One year's in^ntcnancB 6 13 4 
Twelve years. maintenance ■' ■ ■■ 80 o o 



Total amount of the iirfl coft, and 12 
years maintenance - - 95 o o 

Tlie horfe unfit for hard labour may be 

ibid for - - - 300, 



The expence of one horfe at the end 

of twelve years - - 91 o o 

E 2 The 
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' ■'■■ ■■■'■ ■■'■ ■ ■ ■ -■■'"' -frflYa 

The expencc of an Ox twelve year*, f^ *i 

c - o-J 

■ 01 ind 

L. s. d. ii* «n«. 

Ox 4 years old purchafcd , _ ^row 

« ■ ^-W.^ 
grafing 24 weeks at i s. 6d. ^ , 

jcr week - i 1 6 o 
Ihocing and farryiiig one 

ffear - 046 
infurance againd acciden- 

al death - 026 

lount of one year's main- 

enance - 3 3 


1 


■ 
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By tfiis table it appears, that the yearly expence 
of a farm^'horfe exceeds that of an ox no lefs thaii 
!• 6^^"f : Ib.^ ' I^Tb^ firi>p6fin^^ fotif Wfcs Wcef-* 
fary to a farm of loo aeres, rent L. 50 yearly, 

Vo\Sr gibodl©xcn well fed will perform the fame 
work ; and therefo^t the ufmg the latter hift^aft 

*bf^©ribrmer will be an annual faving of 1^24^ 
14 s. 8d^ very near the half of therend* A^ 
what will ^Ife it above half of the rent^ is the in-» 
tereft of the money laid out, which m coti&i^'^ 
ably highct upon the horfe than upon the ox j buf 
which is omitted in the foregoing table, to avc^d 
an intricatiS calculation. 

There is bcfide an article that preponderate® 
greatly fot the ox. His dung enriches the grotmcf 

^pn which he paftures. Horfe-dung, on the eon- 

jtrdry,- is hurtful. This is atv article of great Jm-« 

^ portance.r 

N.' 3.^ The hay xxc ftraw cdnfumed by the hbrfs 

.m winter is not lefs than that confumed by the ox ; 

tVfd tl^refpcc that ?,rl;iple is left out with refpcdfc 

Jo hothx. 

Computation of the yearly quantity of oats con* 
fumed tn Scotland by labouring korfes. 
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^^ For repairing the highways in Eaft Lothian 

^ €*Lch ploughgate of land is ratejd at a cert^ift 

fum ; and there are in the county computed to be 

133 X ploughgates. In every plough four horfes 

are 
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sre employed ; ahd many farmers employr "zddif' 
tional horfes for haxtowing, &c. ; but fuppofii^ 
tonly four, tlic number of farm-horfcs willjl^ 
!5gri4; According to the preceding table, the ye^y 
quantity of corn confumed by a horfe is jbojls 
„ja pecks; confequently the amount of thc.^coifp 
conCumed annually is 27,2851- bolls ; which, c^ni* 
puted at 1 2 s. a-boll, a moderate price, amoi^i^ 
tothefumofL. 16,371, 6s. Sterling. ... 

Reckoning the horfes employed in all the other 
corn-countries in Scotland, their number will be 
at leaft fifteen times as many as what are employed 
in Eaft Lothian. Therefore, to find, out the va- 
lue of the oats confumed in Scotland by work- 
horfes, multiply the laid fum of L. 16,371, 6 s. 
Sterling by 16, which is L. 261,940, 16 s.; an 
imfaienfe fum that would be faved to this nation 
by employing oxen in agriculture inftead of 
horfes* 

If I cannot prevail upon farmers to mind their 
own intereft by employing oxen inftpad of horfes, 
I (ball at lead make them bluih, by comparing 
them with farmers no lels obllinate in another 
particular. A farmer was brought from Norfolk 
to the neighbourhood of Axminflcr, who being 
difgufled at the hulbandry pratlifed there, com- 
menced a better plan. His firft attempt was< to 
make turnip a regular crop in rotation, and to 
hoe them twice in the Norfolk manner. He met 
with many obftruftions from pr rverfenefs and auU- 

wardncft 
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-tWrdndkiiOf his ferTants; but by.pcrfcycnino^ 
^rofc^pfking^witJi them himfelfi, he b&9 fvetailod* 
^leliii^yw'fbr rAany years hasi had eKcecdang gdod 
H/?S^i5'^Which at the fame time have hnppayod 
^ii^ftotecaing crops of barley- Of thtefe feft^his 
^hW^hbibra have been witneflesnear twenty ^yearfe; 
;^i!d^yttTiot one of them has followed ^hi^exiampte, 
^tttl'thcre be a ftronger inftancc of prejudice^ qc 
rather ftupidity ? ^« 
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\. Breeding HoksEs and Horned Catti^e* 

'In godd hti(bandry, the greateft profit that can 
bfrmadc of- grafs is the breeding horfes for fialc, 
' 'TiiQ profit will ajppear from the following table. 



• » / ■ ■ • 



• The ftallion j- - - • L. o 15 o 

Summcr^grafs &^ the mare and foal, 20 o 

Expence of the foal the firft winter, i 15 o 

Summer-grriir fetbnfd year, - ^ - 150 

Wintei^-^gtafSj^'- . ^. :...■. ^. o 15 'O 

.Summcr-grafs third year, -^ * i i© © 

"Wlntcr-grafs, "- -/ . - * o 15 ^ o 

Summer-grkfs fourth year, " - 1 15^ p 

Winter-grafs with corn, - - i 10 6 



i • 



Total expence, L. la o 
'Being now rifing five years old, his va- 
• ' li^e, - - ^ 16 o 



o 






Clear profit, L, 4 ® 



A young horfe after the firft winter need not 
be hpufed till the fourth winter, provided he have 
a filed to fly into in a ftorm, ^ith a Ihtle hay or 

ftraw. ^.j 

.It is ftill more profitable to buy youQj^^|^ 

diree years old, and at five to difpofe of 'difUQ^^j^ 

work them in the farm. , ■ , . .• ,. 

A horfe is a great eater. In common outfield* 

g' rafs It will take two acres for his fumnier-pai(l;urc» 
And even where ground has been laid out with 
igrafs^feeds, it will take an acre and a half after 
the fixth or feventh year. • 

The breeding of homed cattle is atfo profitabh^ 
and has a peculiar advantage, viz. that A bea/t 
bred on a farm, thrives always beft therp* T!bk 
profit appears from the following table, .. , 



For the bull, ^ * : .? . L. 


o % 


fi 


For milk during fummct^,: *« 


I o 


Q 


For wintering, - -: ;jh , > i . v. . 


. lO 


Q 


Summer-grafs fecojid year, . , > . * 


o 16 





Winter-food, - \' ^ 


10 


vo 


Summer-grafs third yearj - . ^ 


I 4 





Winter-food, - _^ * -. «. 


15 


Q 



' ..I , " f i i m 



Tot^l expence, L. 4 17 6 
A ^ young bullock entering his fourth 

year, will fell for ^ - - ,7 ; o- ,Q 



' ■ ■■ * - u ? 



Clear profit, L. 2 a ^ ($ 

■ ^ 

4, WftE^tt 









5onr b3'5fT ^r-x-/ .''■:* ■••.■* 






lo vfid ?ii4if> f. Wh£ el-C Alikiii g ;e iij 

, "V^eel-CaIijiiages for a fetm sire, waggons 
Wim'l§i''lfeiif hbrfes J carts by oiie,'t^o, or thtetJ 
lft)rie?f a*u^^th oxeti and hdrfc* ; »itf t^^s 
hicclcd carts ivith dnd hdrfci TlH laftd/'riS 
kriQ-jbaifiages iitrcte ktiotm in Scotland, biii ujpoii 
orfe^d;: ; and in inany placesi there are ho q- 



tncr 



mcr caifiage^« 
* ' iiVfclcever ftfehgth a horfc niay tave, yet tfitf 
'Wight he cto draw is deterriiined by his owfi 
5Wi}|htt Itt dravring^ flierc is a certairi weight 
iii^ • he cannot ekcfced wiflbdtif bemg railed off' 
ifi[<^ gr6uii3;^^d th1?fefofe, t6 efia^^^ hirri td 
6xert his wtidlcf ili^^ti, fciritf weighf ought to 
be laid 6ti his bacL Nothirig is more cbmnionL 
fliaiitofeei cartel' ihoimt the fram4icrrfe, whert 
hard fti^ed iii drawing* ii|i^hiDtf He ithagine^ 
diarhe lias the^offe more linder commatid ; but 
die tnie^reafon is^ that die hotfe draw^ more by 
havifig weight cfn his back. In the ordinary way 
6f yfokiftg two hories in si line, the traiti^horfe, 
^hais burdttied with part 6f the weight of the 

-eart^, draws much more than the horfe before can 
do. iritthati vie\^, % Cart witix dbtiWe trams, for 
yoking tw^b horfes abrcift, muft be an improve- 
ifeent; becaufe a Certain weight ftiay be laid orf 

'^ffirback of each, fo as to enable them on occa- 
Iioil to ^xert their litmoft ftreftgth. 
^^\^vti taken fome p^fts to Itnow what can be 

F drawrf 
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drawn in a cart without ftraining the horfe^ ; bM 
I find no uniibrmity. Two hbrfes in a cart9>. yo- 
ked in a line^ ufually draw, from Borro^irftpuja* 
ne(s to Glafgow, three tboufand weight. From 
Stirling to Glafgow they draw but twent]i[-fpur 
hundred weight. Alexander Monteith, a carter 
in the neighbourhood of Carron> haa, witli twQ 
horfes, repeatedly drawn from Banton, in. the 
parilKof Kilfyth, to Carron, four thoufand four 
hundred weight, each hundred weight confiiting 
of one hundred and twenty pounds Avoirdupois* 
He commonly draws thirty-feven or thirty-eight 
hundred weight. The carts between Borrow- 
ftounnefs and Glafgow carry from ten to fifteen 
hundred weight with a fmglc horfc. And with the 
fame draught they carry about Edinburgh twelve 
hundred weight of coal^. They carried formejrly 
no more but that weight, with two horfes* yofced 
in a line. Mr Orr of Barrowficld, for carrying^ 
his coals to market, ufes fingle-horfc carts wth 
wheels fix feet high. Every cart carries eafily 
twenty-one hundred weight to the place of un- 
loading, which is diftant from the coal-pit about 
two Englifli m'des ; and this is done fix timei t- 
very day. The inequality of thefc weights fliowft. 
the inaccuracy of ' carters who have not come to 
any precife knowledge of what horfes can perform 
in a cart. In the mean time, till more exaS: ex- 
periments be made, we (hall take a middie-ratfli 
which is the three thoufand weight drawn by two 
horfes from Borrowftounnefs to Glafgow, the half 

of 



^ti^itlft-'l^'^'^^g^ hoffe in »^<ain) bis ^ 
«Pll{e *^gfttteafybewei! eo^^ 

^^^llfif l«*[fls t6 k cotnpafifoft between a ^aggdh 
^ftii ite^le-hbrfe cjam of the ordinate mike. To 
*ffep;^fliih bounds, we n>ay feirly tkke it for 
^lahtfea, ' thttt in a wcll-conftniaed cjkrt, a #igfe 
%ibrfc of moderate feize will commind fouhtjan 
irtHfiflrfed ^weigbt '5 <!dnifaquently that fix horfes in 
^ 'caits wiH draw eight 'tfiou(and £Hsr hundred 
WfeigKt. £«t iis now^fce what is dt^wh in a wag^' 
go*i with fix horids^ The drcMnary weight in this 
<Siuiiii^ kre fbuf t^^, <k eight thaafitnd weight ; 
aMFkm ihfomJb^ ilid^he fatoe about London. At 
i!hW^«fte, ^* hotftfe^ in fik Ordinary cartsf draw 
foiit Hurtdrea *w«lgWi *hdre thati fix horfe& in a 
tt^agj^^n. AtfiHefifefiie lAme, in a tumpike-road^ 
ift msin and a tb@^ ai^rifoffident to manage the forr 

. £ut> tsOi>)oan?yf »oii) the tx)mparifoh, finall cart« 
baa^ anolibier adMapt^ge^ which is,, that they adr 
«iiit: high wheels; .and it is eafy to adjuft the 
wAcds'to thchdght of the horfe, by mj^ing the 
axk)gOL through the middle of the cart, or liigher 
if necefiary, to make the horfe draw horizontally;. 
It is a^reat eafe to the horfe to make the axle go 
thuQUj^Jhc Centre of gravity ; for by that meani 
die Wdghft on the borfe's back is the lame going 

l\^ : . . F 2 up* 
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np^KilL OF down«hilL . A waggon carrying fowar^ar 
htc tons, is incapable of that impravemciibf fot 

Ufgh wbeds able to fupport fuch a wd^^ ipabdd 
liequi^e a ilrenj^h of timber that woddi jbd ipi 
tolerable, efpecially in going up-hill. Heife.i^V' 
pears in ta^ c^mfpicuous light the advaiyMgflof 
fingk carts with high wheels above a waggoiv 
lUpon Mr Orr^s praftice, I take it for grsuff^, 
Ifliat wkh wheels fix feet high, a fingle h^rie will 
israrry . cafily. twcnty*one hundred weight for. a 
whole feafon, But let us ftate only two thour 
fand weight, or a fingle ton, is aot the .ccnoUp 
tlufion fair, that in fuch cart$ fix horfes wiUdraw 
a third more than in a waggon ? ; r^^.- 

Thus, fingle^horfe carts are clearly prekls^^ 
to a wa^cm with refpdSb ta.the burden thej^Mt 
carry ; and they are ftiU more pr^israble wUh.ff»^ 
fpe£t to the highways^i . A t^rnpik^nroad W9U|)4 
be eafily made, and tfioi^c e^y ; iypportcd, W^f: 
none but fmgk-hQrfe qirts -admitted, • or were ibf 
toll doubled or tripled upon waggi^nis. Thi$ fpcr 
cuiation merits the moft feriQus>;attwtion of. thf 
legiflature. To preferve tumpike^roads in. peci- 
ScGt order, a fingle ad of parliament: would ?bi 
Jiifiiqent, The Irifli have taken the kadia;ithii 
important article. We ought to fdlow /mtbcmt 
^ moment -s delay, ; *,/ i:. 

The proportion that ought to be laid. en a% 
horfe^s fhoulder^ to have the greateil commfimd nf 
ihc draught, remains to be ^^cejt^ined byiexpcrir 



fo)nfdn/b«iidfi»l:^wxa^ any load^m iM 

)<^' A;^(llteel^rfis^e iff a great (ai^ to the firanf 
^}^'8^!^h- gireater thaii in a curfory/vkw \wft be 
ik^i|[£i^USdi' ' A' cart with two hcnfes cxincs>&^ 
febfls^fef i(hfiH*limc. I talk of wdihary caWs w«& 
Iwof^^hoitfcs in aline; for two hbrfes abres^. in 
trtftfts ^#ffl ciarry much more. The fame <tjuanrity 
taH'hor&bdck requires fix horfes. To ^^ former 
M^ tnaii is- fiifficient' ; to the latter j : one ^o #Tery 
two horfes. Now, fuppc^ing a manr and a ic^rt with 
ty(5te6rfes,ta^bc hired for three (hillings a-day^ 
«9ita4M^ "1^ thani^osdinarjr^ thfe cxpenceof the 
i!tti^%« hdrfebkdkl i^^fiifleftUlings ; ia a cart, no 
^»i^<«btit^^t<^^'Hei>^ is a'^&ving of fix {hillings 
eveif IIW? bcifc^ A»d fiippofing forty^ight 
t-to^s'dfrftftl*^«&hbe^fed'in a fummer, which is 
t^imod^iate i:dfi;^yecstkm ev^ in a farm that tjx^ 
l^toyis b^i1sP^fliifigIe:|do%K^^ithe faving amounts to 
ljic%4ii & Si- ^^whibh- alone isrfuffictent to convertii 
^oifaigfftrnrhitaik'firofitafaie 6ne. I have been a 
lodtn^ ^o the caqrpyiQg on hc^eback 700 loads erf:* 
cGsb^ a man to evd^ two horfes ; the expence 
of which amounts to L. 52, i^os. fuppofing a 
9iafit&, beared at eight pence ai4ay, and a horfe 
iUffoucteen^noe. That quantity can be carried 
;ii|:^(farts^«^ith:two horfes for hf%ji : % : %u The 
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fame calculatidti i& applicable to grabi. 
iwkh two borfes will ^atry to market fliil)oll#^ 
bfi^ley, which, when carried on borftMdl|^^i^£ 
^ttirc fix horfee.' A fingle^ plongh in toltf^tte 8!M 
wfcU cultivated, will afford for falc a hundfcU fcolfe 
of grain, which carried in carts makes a £ivir^W 
L. 4 Sterling. 

• -irhe ufc of a three-whedied cart drawn by a 
Angle horfe, is to remove earth, or to cany ihai 
4mre to a near field. One hoi& ferves two ttf 
thefe cartsf : when he returns after unloading, ^e 
other is ready filled. But this work is fo feveire 
for a fmgle horfe, that the field ought Wbk 
fmooth and level ; or inclining downward, whfdh 
is ftill better. ' ^^'^' 

I fliall only add upon this head, that the fadi^^- 
cdmmonly ufed in Scotland for com, are 'too 
heavy. In England fmall facks at'e ufed, which' 
one man can eafily load or unloads ^ 
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Far m-O f f i c e s. 



IN this country there arc few traces of ikill ot 
contrivance in farm-houfes ; no regard to sf! 
centric fituation, nor to a dry fpot, nor to ven- 
tilation. Our farm-offices are fet down ftraggBiig 
and confufcd as if by accident ; here a barh^ 
there a liable. Imperfection in form is inore tk^ 

cufable^ 
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qj^^e^ i!k&^}}fkigiew gf^d examples to ^^ 
f)fp^pr.,€very where to be feefl^cow-hottfes-ib auk^ 
j^r^pj^ined, as that in order to clean, them 
^.€a|tji9, inuft^^^I^ turned to the dow; and^ip 
^f^if that ^Y mui): dung upon each pdier#. And 
l(^^fU^/;|ter a^ the year^ na^aca 

contrived for keeping corns dry^ . 

'Pic^uj^ to a (tack-yard drynefs of fituation and 
f^ee li[eI^^ation are e&ntial ^ yet fo little are thdb 
circumflances regarded, that a fiack-yard is aU 
ways adjace];it,to the dwelUng-houIjv whether the 
fpckt be. wet or dry;- It is. at the liune tinj^e care-- 
fifilly furrounded^with trees, as if to prevent ve;^. 
tUation,.. and .as^ if. wat^ dro|q:^g ^from the 
branch^ on the com-ftacks \^ere falutary to 

.A ki^chen-gard^-. is pf importance to a£turm^ 
as will appear ^erw^rd. - Thet^ is indeed always 
a kitchen-gardei),j])f}t y^ little j^t^cnded to. . Thcj 
chief attention is to furround it with trees ; and' 
yet the neceffary eflfefl: of excluding free air, is to 
dwarf the plants^ and*to give them a bad taftc. 

It feems to be the opinion of our farmers, that 
a dunghill cannot be too moift ; for it is com- 
monly put in a hole, and confequently furroundcd 
with water : the richeft parts are imbibed by the 
water, and botti evaporate together, leaving thfe 
dunghill little better than a caput mortuum. Wa- 
ter at the fame time, in any quantity, is far from 
contributing tp putrefaction. I have fcen a flieaf 

'/ ■ ' ■ of 



48 P R A C T I C E. ftki&' 

of ftraWy afiter lying fix months in wat^, 'il^'touj^ 
aS 'to be fit for making ropc«. '^' ^ ''''^^; 

'^Thc foregoing defers arc but imperfefflrfJJi 
qiedied in the latcft conftruftions. TTii^iiSMtf 
mpfl: in requeil iisi three fides of a fquare ; thehoii-^ 
les for ithe fiurm -cattle on the eaft, the bam' drilSiii 
weft, and flieds oh the north, the dunghill' ^oidctJi 
pyiifig the middle of the fquare. The ftables arc* 
too far from the bam ; the dung lies fcattered, aii<f 
tfbdden upon by the cattle ; and the expence of 
roofing is great. 

'Thefe particulars are mentioned as an intro- 
duSion to the following plan; preferable upon twa 
accounts ; firft, as lefs expenfive ; and iiext, as 
nibre convenient* The plan is, to ereft a hbufcbf 
two ftories, the under Hory for a ibbla, anel die 
upper for a barn. The door of the liable firbitt^ 
the eaft ; ' that of the barii the ^eft, having a ftaii*^ 
that leads up to it. The ftack-yard joins thci 
bam, with free air to the liorth, weft, and fouthT* 

Rouhd this building are iheds for cattle laid to; 

I. • . • . 

the walls, with roofs flophig from the eafii^^ 
The fhcds fhould be twelve feet wide, fufficient 
for the fize of any ferm-bcaft ; and the outward 
wall may be feven feet high or fo. There isf 
place for fix fheds, one on each gable, and twcr 
on each fide- wall, leaving an interval for tht 
doors of the barn and ftable. 

There will be found a great faving in this plani- 

compa-red with the other mentickncd. To form a* 

2 juft. 




cious; the two barns ougk to be ^f ^^ 
i^^f^^jj^?^, blight to be room for .^Hc^^^ 
immliqr «if cattle. The expeace o£ eachis.^^ 

ii^i^.^rimd j^ 1^^ on the ptian Tjecommc^d^ 
i^^oJd|;^i^aiQ )L 94 : a : 1 Sterlings ^^TTiis is an., 

importapfi ^rtkle to every gentleman who^ ppflkfles 
ian jeftaite in a torhKrotintry i for no article is he^r^ 
tdq: tW) the Wilding farm-houfes. Ne^ as t^; 
convenience^ In the ordinary forrn^ where t)^ 
bani is on one fide of a court, and the ftal>les on 
the oppofite fide, the time confuniied m Carrying 
ilr^w to the cattle is almoft entirely fkved in the 
j^ prppofed ; there bemg holes in the bam-fioor 
oyer .every flail, covered with a moveable boards 
%!9Mi^ wbiqb^ Ar^w. is let dowt) to the cattle | 
s^t^Jcavcs apcl^it]^ to the jdoughman or cart* 
ef^< ibi^t to a^ipd| to t^ wpr^ng of his cattle* la 
geiicr<4, f^^ W9^^9|ig'i^^ ,^0 ^ avoided that muft 
l)^ left tp jthj^.j^cr^^^^ of fcrvaiits to carry on 
%ft px ,S^O!fff^:ffil^9^U2jiy effcdual check* With 
rclpe^ to, thr|?|})jng, a timber-floor has great e* 
lafticity ; and I aoi ipade certain from experience^ 
that a. third part mote may be threflied on it than 
on an. earthen floor,, whickhas np elafticity. At 
the fame time, the frequent fweeping of an earth- 
flocMT raifes the finer parts of the earth, which mi;f 
with the grain : this is totally prevented in clean- 
ing corn upon a timber-floor. Further, the damp- 
nefs of an earthen floor corrupts the grain j it can^ 

' C not 



foj^iftt^fSr^g woody 1 mii^ that it ii^fli 

^^firiUfWeU in air and' ifl \^fer ; but kihttA 
l«^Kej^*;eMftafitly in the one or the otib^i^V WfiHt 
aefl»t^#.^oAd is the alternate aftion of ^lr«fi€ 
Watrftt^^ OWerve a ftake driven into the gfd^id^i 
ttid^^arf that confumes firft, is not that within tfeii 
gtbundi'xibr that freely out of it, but the riri^^at 
the %ifece of the ground, to which air and mol-' 
ftrir* te^ equal accefs. TTie fame where one piec^ 
of wood is mortifcd into another : the part that 
decays firft, is where the two pieces join, winch is 
open- to the air, -and at the fame time lodges moi- 
tfufe The fame is obferyeable in the putrefaftipn 
of ai ^nghill : the parts from which either air or 
water is excluded-, never rot. I muft premife in 
tifio tiext place, that thou^ in a mortife the parts 
joined rotthe{ibokicft,Y^et the mortifcd part, from 
which both air: aW^oojc^tcrr are excluded, decays 
fooner than that iwhkA Jis open to the air, fuppo- 
fmg. it to be fcq)fexiBy.^^: 5 

Hence it, fojlo^sr^ j^f^t to prefenre wood in the. 
^loft.perfc^ maniipr, i$ ought to be fheltered froip. 
ram, and exppfcd as much as poflible to the ven-f 
tilatioiv of dry air.t. This fuggefts the beft con,, 
ftruftion of a boufe for preferving inftruments of 
hufbandry. It ought to be ereded in the higheft 
fpot, free t9. every wind : it ought to have a roof 
fuppoirted,, on pillars ; the fides ought to be coa- 
ftr,U%d jit^^. thofe of a drying-houfc at a bleach- 
^' i . O % fields 
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(ield, with moveable boards for admitting air and 
excluding rain. Three feet or io may be^lcft^dj^ 
. at bottom ; becaufe fo low down no raUf ilS. pe-* 
rPetratc to do mifchief. Need t addi thSS'feaftc 
laymg up any inftrument, it ought tdfie eiii^y 
cleaned and dried ? ^^t^ ,:hsii 

■ " ■• -'tip 

Expence of farm-offices round a farnhyhrji* 

Building 1 8 roods % yards, at L. i, 5 s. * '' *-= ^ 

per rood, - • - L. 23 € 4 

Logwood, 1120 feet, at t ^ d/ per ■- = 

foot, » ^ - - 56 o o 

Deals, 1 1 48, at 1 2d. per yard, S7 ^ o 

Binding the roof ^^d farking, at ad* . , ^ 

per yard, ^ - . ^ » 9 Hr 4 

Slates, 52,000, at i6s. per looo^^ 41 12 q 

Naiis, 86,000, at 5 s< per ipoo, ^ 21 |o p 
Slating 31 roods 32 yards, at i6s, 8d. 

per rood, - - - - 26 o iq 

8 doors, at 7 s. e?ich, - , a 16 



Q 



L. 238 46 



Expence of the form recommended. 

Building 13 roods 6 yards, at L, i, 5 s, 

per rood, - . - L. 16- f o 

Logwood, 615 feet, at 1 2 d. per foot, 30 if^ q 

Carried forward, L. 47 30 



rij^eill^w^^^ 91 la a. :/ ,, 'j 

\r#?t?!?j JM^t^ ^ 1 6 a. per 1 000, - 2^ i l^^^^S 

N^^ 43,#oo, at 5$. periooo^ _ - !ip 1^5', o 
Slating 19 foods 4 yards, at 16 & 8 d. 

per foodr, - - - - 16 13 o 

JKcads lor fbbring; 85, at 16 d. each» 6' i 8 

Laying the floor, 8 8 yards, at 6 4« per ^^ 

yard, . *• - - - 240 

Doors 5, at.7 s» caqh, - • i «5 . o 



* ■ ' 
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iV. jJ. The cxpcnce of the houfe for holding 
the hiifbandry hiftruments, is not taken into this 
account ; becaiife cV'ery farni ought to be prdvi- 
ded with fiich a tibiM, Whatever be the conftruc- 

tion of the other farm-offices. 

- ■ .. <-. 

CHAP. IV. 
Preparing Land for Cropping* 

-.... ^ ■•■■••-■: c f •. ; , ^ ^_ 

I. Obstructions to Cropping. 

IN preparing land for cropping, the firft thing 
I t^^t occi^rs to. the writer and to the huiband* 
.4naii9- iiLto confider the obftrudions to regular 
\v. ploughing. 



plp\ighuig. The xnofft formidable of tbdEt^iODd 
iPioni^ lying above or below the furfat^, wlAdi:«K| 
an impediment to a plough, as rocks are to z^bkfti 
!()^4..Qi)t:cuftom account for it, how ftrai^>M^ld 
^^;|ipear, that few proprietors or tenanttii tn^Sdol^ 
1^4: think of clearing their land of ftone$. StoHM 
8^ye the furface may be avoided by the^pteughvl 
fdmi though not without lofs of ground J biit 
ftones below the furface are commonly not difix^' 
vered till the plough be fhattered to pieces, and- 
perhaps a day's work loft. The clearing hnd of 
ilones is therefore neceffary to prevent mifohic£' 
And to encourage the operation, it is attended with 
much aftual profit. Take the following particuu 
lars. The ftones are ufefiil for fences : wheii> 
laige they muft be blown, and commonly faU intcy 
parts proper for building. And as the blowing^^ 
when gunpowder is furnifhed, does not exceed 
a halfpenny for each inch that is bored, thefe- 
ftones come generally cheaper than to dig as^j 
many out of the quarry. In the next place, as 
the foil round a large ftone is comnionly the beft . 
in the field, it is purchafed at a low rate by ta- 
king out the ftone. Nor is this a trifle ; for not 
only is the ground loft that is occupied by a large 
ftone, but alfo a confiderable fpace round 'it, to 
which the plough has not accefs without dangef;* 
A third advantage is greater than all the reftj 
wliich is, that the ploughing can be carried on 
with much expedition, when there is no af^re* 

henfiou 



poocded fo fkm^ as not to pcifortd haX of Hi 
¥^<.-o?^'/ ■■ ■•••; •••■. :r' ■■'' -•'^- ^- ^'-^- "'^■ 
^jbiiTjc>fckar> Umd of ftones^ is in mmy itiRsiadti 
aR^undtirtedui^ too czpenfive for a tenant 1^0 1^ 
i^dCtat ver^ loi^ leafe^ As it is profitable l:k}thld^' 
hit^Tiat^ to his landlord, it appears rcafonalMe 
thftt the i¥<»rk ihoiild be divided, where the kafe 
e|KCi$^'m>t nineteen years. It falls naturally ttpi^ 
0ni{he landlord to be at the expeilce of blowbij^ 
t}ie ftones, and upon the tenant t6 cany theiH off^ 
thefield. '■■■ 

ritiavsun to think of drawing any confideralde 
tm^i' till a farm be cleared of ftones. . Why 
t^i^iil do gentlemen negled this means of impro- 
ving their land? ; In^a leafe, let it be a provifo, 
t^ ^ landlord or his fteward be advertifed of 
every fton^; that, pbftrufikfr the plough. When a 
number of rthei^^arjeilmarked, let an artifl: be em-> 
{^pyed to bor^fl^d^ bbw ; and the landlord has 

dcme Jhiis parit;iT I^g»ge that jbe will make twenty 
percent, v^^^jhftrfljpn^y laid out in this operation. 

Anpth^g . oljftf %6^ipn is wet ground. Water is 
agoodfervgptjjl^ut^bad mailer. It may improve 
gfiiyplly or f^Pjij^. foils ; but it fours a day foil, 
ana oanverts low ground into a morafs, unfit for 
any p^rpole that can intereil the hufbandman. 

4«. great deal has been written upon different 
Hjij^jhods of droning land, moftly fo expenfive ^ 

to 
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to be fcarce fit f6r the landlord, hoc to aieiitH»t. 
thelsnant. :. . .--s- -:■['} 

One way of draining without expencc .lofhen. 
land iiB tt) bcendofed with hedge aod dkch^ i&:f9i 
diieA tlie ditches fo as to carry offthe water* fiift. 
this method is not always pradicahlc^ even whcm 
the (Uvifions lie convenient for. it. If the run of 
water be cmifiderable, it will deftfoy the diticheSf 
and lay open the fences, especially where the foil 
is loofe or fandy. 

- If ditches wtU not anfwer, hollow drams are 
fometimes made, and fometimes open drauns^^ 
which muft be made fo deep as to cammsnd the 
water. The former is filled up with loofe fU»)es^ 
\nth brufh^wood, or with any other porous mat* 
ter that permits the water to pafs. The latter 1$ 
left open, and not filled up. To make the fbrmefc 
effedual, the ground muft have fuch a fibpe as to 
give the water a brifk courfe* To execute theift 
in level ground is a grofs error : the pafiages are 
fbon ftopped up with fand and fediment, and the 
work rendered ufelefs. This inconvenience takes 
not place in open drains : but they are fubjefl: to 
other Inconveniencies : They are always, filling 
up, to make a yearly reparation necelTary ; and 
they obftrud both ploughing and pafturing. 

1 venture to recommend the following drain a^ 

the beft in all views. It is an open drain made 

with the plough, cleaving the fpace intended for 

the drain over and over, till the furrow be made 

I of 
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oP^^^ffiffid^nt 4c^ fof carrying iaff tj^oivafcar 
The flape on either fid^ may by repeated plough: 

iiP^Be^^ fo g^^^^ no^ebftrpafii>a 

efih^b tx^Wk |)}mifho> to the h^rro*; - Therfe'tti" 
fi^ScdSflliffif^foi- a^^^^^ t6 fittOQth this ii^ti^ 

oP^ffilrPcJKSiti, *an& to remove accidental ofefttu<4^ 
ti^r^ljf "^y ^ttom^ ^Itie advantages of thJii^^ 
dr^^t^ lhai1iW<^^v It i$ executed at mucb 1^^ 
e:k^rii^ thSn either <)f the former y and it is per**^ 
pistuaJ, as it never ^aufi be obftrudied* In level 
gtt^nd^ it is frue, grais may grow at the bottom 
of the drain ; but to clear pff the grafe pnce in 
fdw or five years, will rcftore it to !t& originai 
pierfedibn, A hoflowdr^n may be proper be* 
tvHfen the ^ingAca)^ and the main drain, where 
th^ diifence k not%^<gft ; but in every other cafe 

Where 'i kVd fegW Is 1nf6fted with water from 
higher ground^- ^e water ougbt to be intercepted 
bjjr^'a dife^ iC^ie5*^tong the £3ot of tjie high, 
ground^ a^id :4ciShiahiMing. in fome capital drs^a* . 
vtl^he oi)ly; way tor ideal- a field of water that i^ 
hollo^'fiffj the trdddjei/ns to cisurry k off by fome 
dptki^ ftUl lo#er- t;. Thi.s ' is commonly the cafe of 
a diQPafsf^d With' VJKter froni higher ground, and 
kept pnfth^ fiirfet^ by a clay bottom. 

A^lay ioil :of any thicknefe is never pcftered 
with fprtngs ; bet it is peftered with rain, which 
fitdes on the furface as in a cup* The only re- 
niedy is high narrow ridges, well rounded. Anil 
^ . H t€> 
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to clear the ftirrows, the furrow of the foot-rid^ 
ought to be confidcrably lower, in order tb fcarf^ 
off the water cleverly. It cannot be tnade t6o 
lowi as nothing hurts clay foil more than fhe'flSg- 
fiation of water on it j witnefs the hollows ' at rfie 
ends of crooked ridges, which are abfolutely bar- 
ten: Some gravelly foils have a clay bottom, 
which is a fubftantial benefit to a field when in 
grafs, as it retains moiflure. But when in tillage, 
iridges are neceffary to prevent rain from fettlitig 
at the bottom ; and this is the only cafe where a 
gravelly foil ought to be ridged. 

Clay foils that have little or no level, have fome- 
times a gravelly bottom. For difcharging the 
water, the only method I can think of, is, at the 
end of every ridge to pierce down to the graver, 
which will abforb the water. But if the furfow 
of the foot-ridge be low enough to receive all 
the water, it will be more expeditious to make a 
few holes in that furrow. In fome cafes, a field 
may be drained, by filling up the hollows with 
earth taken from higher ground. But as this 
method is expenfive, it will only be taken where 
no other method anfwers. Where a field hapi- 
pens to be partly wet, partly dry, there ought to 
be a feparation by a middle ridge, if it can be 
done conveniently. And the dry part may be 
ploughed, while the other is drying. 

The low part of Berwickfhire is generally" a 
tricH clay, extremely wet and poachy during win-» 
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tqn j^ 5^18 in. a good mcafure may he . prevente4 
^y^jPfTQpet incIoQng, as there Is not a field but 
fi^ 4p(ij,4"4ned into bwer ground, all the, way 
dggffic 1^0 i)^ river Tweeds But as this woul^ 
}^n the .quantity of rain in a dry dimate^ fucl^ 
as is aU^.jthe eaft fide of Britain^ it may admit ci' 
fome doubt whether the remedy would not be.aa 
l^ad as the difeafe^ 

JBroom and whin^ ate great obflrufiions to crop-* 
ping. Broom is an evergreen Ihrub that thrivesi 
bed in fandy foil j and there it grows fo vigo* 
roufly, as fcarce to admit any grafs under it. A 
plant of broom that has arrived to its full fize^ 
dies when cut over : but this does not toot out 
broom, becaufe it grows from feed lodged in thb 
ground ; befidcj^ that there can be no cropping 
while the flumps remain- An etfefiual way to^. 
root out this plant, is, after cutting the great ftems 
clofc to the ground^ to carry them off the fields 
And the ground may be cleared of the roots, by 
a Scotch, plough with a fpiked fock, drawn by 
two oxen and two horfes- 

The field thus cleared may bear a crop of 
oats, or two; and with proper manijre maybe; 
continued in tillage,^ or laid down with the feed 
of pafture-graffes* The latter is preferable from^ 
the nature of the foil, which is commonly fandy. 

But as the feed of broom lies long in fuch foil 

,wijhput rotting, the farmer may reckon upon a 

jjlentiful crop from the feed along with the grafs^ 

! ' Ha Tt^ 
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To pull up tht young broom with the hand, : is «h 
expenfive work ; and for a large lield k is difEodt 
to- procure hands. Aiiother method prafi^tfed is, 
to ctit the young broom with a fytbe. Butjkhe 
l]imom comes up next year in double quantky ; 
.for it fprings from young roots, though not from 
old. ^1 

Sheep are fond of broom, and devour greedily 
every young ihoot. In a paflure-field, a few 
bufhes make a (helter ; and the cropping of ihcep 
prevents them in a good meafure from fpreading. 
Broom has a fihgular effed upon fheep : it makes 
them drunk fo effedually, that when heated a 
little with driving, they tumble over, and lie with- 
out motion. This fuggefts a method of rooting 
out the young broom that grows with the paftutie- 
graflfes, which is to pafture the field with fheep* 
If any efcape the firft year, there will not be left 
a veftige after the fecond. Befide the eafmefs of 
this method, it is profitable, as there is no food 
more nourilhing to flieep than young broom. . 

Where it is neceflary or convenient to keep the 
field in corn, horfe-lioeing is the only way to fub- 
due broom. This fort of hufbahdry encourage* 
every feed to vegetate ; and the frequent plough- 
ings that are neceflary in a drilled crop, deftroy 
broom as well as other weeds. Some may efcape 
the firft year, but they cannot efcape fubfcquent 
horfc-hbeing. 

A whin is a fine evergreen flirub, carrying a 

fwect- 
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Iweet-fitieiling ft6wcr all the year, cxtept in fidft* 

'JButiili hulbalidry, beauty is not regarded in* op- 

,|iofitibn to profit. This (hrub fpr^ads wonder- 

iWly ih podr foil ; and when olice eftabliflied, rc- 

dfiAtti- botfi art and labour to tetirpate it. The 

rtots of btoom pulh downward; and for that 

reafon, probably, broom fprings not from the 

ribt. The roots of a >^in, on the contrary, pufh 

' horizontally, to the diftance fometimes of ten or 

ftirelve feet. While the plant is growing, it 

draws the whole juices from the roots; but 

when cut down, thefe juices pirih up fuckers from 

&Mry toot that lies near the furfece. And hence 

the diffi eotey of extirpadng whins. 

The beft method is, to fet fite to the whins in a 
witidy day diirhig froft. Froft has the effeft to 
wither whins, and tof make them burn readily : 
the harder the fi^ft,- the better. Cut over the 
ftumpis with a hatchet, and wait till the ground be 
foftened with rain. At that time, a .firm plough 
with a ftrong draught, will (hatter all the roots 
into fhreds, which wilji be brought above ground 
with a heavy twrake. The expence of this opera- 
tion is fmall, compared with the common method 
6f rooting out whins with a hoe ; and it is the 
lefs to be grudged, as being done in wet weather, 
when the plough cannot be otherwife employed. 
Oxen are the fitted: for this operation ; becaufe 
they make a flready draught, and do not, like 

horfes. 
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horfes, give way when they meet with unexpe^d 
refiftance. 

If the field be foon laid down in grds, ^ whins 
wW fpring up in abundance, not only from fcpd. 
but from the fmall fibres that may have efcap^d 
the plough and brake. Pafturing with fheep is 
the only remedy : and it is an effedual remedy,, 
if applied immediately after the whins fpring ; for 
fheep are no lefs fond of whins than of broom y 
and if there be a fufEcient number, they will not 
leave a fmgle plant above ground. Their fpring«> 
ing for years need not be repined at 3 for in their 
infant ftate they are excellent food, equal to any 
plant that grows. If this method be neglededi 
till the whins have grown into wood, fheep come 
too late ; they will feed on the tender parts, but 
the bufh continues healthy ; of which we have ea&; 
amples every where in open fields. 

But if grafs be not immediately wanted, horfe- 
hoeing hufbandry is the moft effectual method for 
clearing a field from whins. And when a fieM is 
once enriched by labour and manure, one need 
not be afraid of whins, as a poor foil is only pro- 
per for them. 

Whins are a food fo nourifhing, not only to, 
fheep but to horned cattle, that a poor foil cannot 
be better employed than in bearing crops of tlicm i 
they are eat pleafantly in their infant-ftate, while 
the prickles arc yet fo tender as not to hurt the 
mouth. 

Having: 
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^'^i^tihg touched the article of food, though fo- 
reign to the prefent chapter, I am excited to ob- 
(erve, that the tops of the oldeft whins, cut off 
with a hedge-bill , make a hearty food for caitlc 
when boiled. And to encreafe the doze, thiftles, 
evety bulky weed, and the roots of cabbage, may 
be boiled with the whins. This I am iniformed is 
an ordinary praftice in Germany. 

Molehills may be juftly confidered as an ob- 
ffriiftion to cropping. It is therefore beneficial to 
deftroy moles ; and the fimpleft way is, to lay hold 
of the young, which are always .found in mole- 
hills larger than ordinary. Buffon is uncertain 
whether they breed more than once a-year ; but 
lays, that young moles are found from April to 
Auguft. What I found, were generally between 
tile firft of May new ftyle and the firft of May 
oldftyle. 
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2. Bringing into Culture Land from the 
State; of Nature. 

Th e following method of improving a moor Is 
contsdned in a letter addreffed to me by an expert 
former. " I began with ploughing as much of 
*^ the moor as I had a profpedl of dung for. It 
*' was crofs-ploughed next fpring, and well har- 
*' rowed. About Midfummer, it was ploughed 
*' again in the direction of the firft ploughing, and 
*^ well harrowed. It was ploughed the fourth 

^^ time 
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^' time before winter^ but not harrowed. It got 
^f the fifth ploughing in the fucceeding Aprils at 
^f -which time the fward was well broken and Jtot?* 
^' tted. It was dunged liberally ; and after plough- 
*^ ing the dung into the ground, I fowcd turnip. 
New ground, however poor originally, never 
difappointed me of a rich crop of turnip the firft 
year, barley or oats the fecond, and clover and 
rye-grafs the third. And yet there are fcvcral 
^^ late inftances of turnip failing in the beit infield 
grounds, among my neighbours and in my own 
farm. In the year 1759, unwilling to truft the 
*' whole of my turnip-crop to the moor, I prep^ired 
stnd dunged part of my beft infield, and fowed 
it with turnip. Not a fingle drill appeared from 
the firft fowing ; and but a fcanty crop fropa 
the third : in the moor not a fingle drill failed^ 
*' I was anxious to difcover the caufe : I couI4 
** not attribute the difference to foil or fituation, 
*' which were in favour of the infield ; and the 
management was the fame. The black fly, it 
is true, had deftroyed the infield crop ; but I 
was puzzled why they had abftained from the 
*' moor. Upon examining narrowly the twp 
*' fields, I difcovered that the black flies m the 
^^ infield were young and very fmall, not able to 
fly, but only to creep or hop about. Not a 
fingle fly could be feen in the moor. This led 
*' me to the following fpeculation. Nature has 
*' taught the various tribes of flies and infefls, to 
2 " depciit 
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<^>ltd^^fh€it ^s in places thfe beft adapted fo^ 
•*< tliie'^odiidJon and nourifhmeht 6f their young;. 
^^(Wmm aiutiith gtoiinds anfwcr thefe purpofei: 
*^ftjdiic bcft : mocMTigirbuiids are <Joid and barr«i;i 
"'il reflofbdiurtheri that when once thefe init&i 
** chufe for their habitation a rich foil where there 
^^ ia j^bity of foo4> they depofit their eggs there > 
*5 ^aiid the raee is prc^gated from year td year*. 
** A vacuity of tea or twelve yards in pne of tho 
** mbor-drills feemed hot to jfquare with my theo-' 
^^ cy^ But Upon enquiiy I found, that a fmall 
^' fho^^er of rain bad flopped the holes of the 
*« diill^bpx a little time.'* 

So fer iny corre%:*iderit; Mis method is. good, ^ 
hut it i^ laboripus ; and the foil with three 
t)lqu|^ungs may. be .rendered as proper for turnip^ 
as. with the fi3^ h^ gave it; The following altera-i 
tion is what I propqfei Let the moor be opened 
in winter when it is wet ; which has> one conve- 
liience^ that the plqiugh cannot be employed at 
any other worki ' In fprirtg^ after frofl is over, a 
flight harrowing will fill up the feams with mouldy 
to keep out the air and rot the Ibd. In that ftatc 
let it lie the following fummer and winter, which 
will rot the fod mor^ than if. laid open to the air 
by ploughing. . Next Aprils let it be crofs-plough^ 
cd, braked, and harrowed^ till it be fufficiently 
pulverized. Let the maimre laid upon it, whcr 
ther lime or dung, be intimately mixed with th0 
foil by repeated barrowings*. This will make a 

I fin^ 
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fine bed fot the turnip-feed, if fowQ broadoflv 
Btit if drills be intended, the method. imitft /be 
followed that is direfied afterward in /tiacAtii^ 
idore dircftly of the culture of turnip. . .Mr . *' ii 
• Repeated experience has convinced roe, ^ihBit 
turnip in mooriih ground runs no rifk froxa thie 
black fly, nor probably in any ground newly. hrOf 
ken up. It is an old obfervation of gardeners, 
that their plants thrive beft in new groimd ; for 
what other reafon, than that they have no ene-> 
mies to deftroy them ? It mud give pleafure. to 
thofe who wifli profperity to their country, to.ibc 
informed, that mooriih grounds of a tolerable foil 
are fit for producing turnip ; a profitable crop of ■ 
itfelf, and (till more profitable by preparing .the 
ground for fubfequent crops. Confidering the 
immenfe quantity of moor in Scotland, it muft 
give pain to think how little progrels is made in 
its cultivation. We fee a fair example given near 
twenty years ago, neither expenfive nor intricate. 
Why does not every farmer exert his utmoft ui- 
duftry upon fo valuable an improvement ? Cuftom 
fetters men in chains. To break loofe from 
flavery, a man muft be blefled by nature with a 
fuperior degree of underftanding and adivity. 
Such men there are, though rare : their example 
will be imitated ; and it is a pleafmg profpeft, that 
our barren moors will in time be converted in- 
to good foil, produ£live of nourifhment for man • 
and beaft : villages will arife, and population go 



idi£aki>«n>fdpkl couife. . I preft^ tt> the view of 
tdy^hradd? an • immitnfc •. moor <between Qxttiif^ 
jfiiBtoBtnAMrtf and Fala in Mid l^Qlhiaii^ <9Ho^ 
dedreabie fidojed £c>r an improving J&trmei;ytfH>^ 
fhkt 1^1^^ is acceis to lime by a tumpik€«-f!ttad. 
^S Aelbil^for'thc nloft pSirt is tooihdilow'ior 
paifmg 'smd burning, it may be cultivated ztcdf- 
^h^io ihc direftions given above. At tbe feme 
tifec there are many fwampy fpots, which lipoh 
piring and burning will yield a great quantity of 

aflies, id be laid upon the dry parts ; and thefc 
aflies make the very beft manure (ot turnip. The 
ih'eflibdfor preparing fwampy land for turnip is 
/ddcHbed below, in treating upon the culture of 
ttirriip. A fuccefsful turnip-crop, fed on the 
grbtrnd with flieep. Is a fine preparation for laying 
down a field with grafs-feeds. It is an improve- 
merit upon this riiethbd, to take two or three fuc- 
ceffive crops of turnip, which will require no dung 
for tnc fecoind and following crops. This will 
thicken the foil, and enrich it greatly. In that 
high country, 'wperie rain fuperabounds, the pro- 
fitable crop is grafs, hot corA. And farms in that 
country, after 'being improved, ought to be di- 
vided into indofiires of fifty or fixty acres. Sheep 
require a hundred acres, to give them fpace f6r 
an extehfive walk ; and in fuch an inclofure any 

jPerice keeps tbeni in *. 
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. * SicotJand probably was naoflly covered with treea 
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' The bed: ws^ of improving fwampy graund ^ftcr 
draining^ is paring and burning. But nv&ere tfafe 
ground is dry, and the foil fo thin as that the fii^aK!(b 
-cannot be pared, the beft way 6f brihgitigik into 
.tilth from die ftate of nature, as mentioned nboN^, 
is to plough it with a feathered . fock, faying the 
.grafly furface under. After the new fur£ace is 
mellowed with frofl, fill up all the feams by har- 
rowing crofs the ^eld, which by excluding the 
^r will effedually rot the fod. In this flate let it 
lie fummpr. and winter? |n the beginning of May 
after, a crofs ploughing will reduce all to ImaJl 
fquare pieces, which muft be pulverised with the 
brake, and make it ready for a May or June crop. 
If thefe Iquare pieces be allowed to lie long in thp 
fap without brakcing, they will become tough anil 
pot be eafily reduced, 

3, Forming Ripges. 

The firft thing that occurs on this head, is to 
(:onfider what grounds ought to be formed ^ntp 

before the commencement of agriculture ; from which 

• we ought to expedl its furface to be generally vegetable 

foil. Y(st moft of it is barren earth, without any mixttir^ 

. pf vegetable foil* Did fuch large tra^ never -c^rrr 

trees ? I can hardly think fo, as trees are found 

growing in the moft barren fpots. Yet in America^ 

which abounds with trees, one in fome places may. travel 

' feveral hundred miles without feeing a tree. This ap- 

pears difficult to be accou^fited for. 
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rid^lpdbirMd:^^^ a flat for. 

:fee^7'>©ry fisfls, /^ich ft^, by lock c^iflioir 
4WH;y>ditgfa^^to be tilled flat, which te&^sit) i:^*^ 

4tM ittioifturei. Aiod the method f(^ Aich tWwgt 
J$'tcr;gqKf<9tiiid and rouad from the cifcuiii^eaiq: 

to tbe„^«Bttre, Or from the eoitre to the afrcum*^ 
(evatoe. This m^ethod is advwtageous m poii^ 
of ^expe^tkm^ as the whole is finiflied without 
once turning the ploughs. At the fa^me time^ e* 
ifery indi of the £31} is moved, inft^d of feavmg 
jeithet the crown or the furrow unmoved^ a« as 
i:ottmionly done in tillihg ridgea. C3ay foil^ which 
fuffei's by water (landing oti it, ought to be laid 
as dry as poiSble by proper ridges. A loamy (oSt 

is the middle between the two nfientioned. It 
ought to be tifled flat in a dry country, efpecially 
if it indine to the foil firfl mentioned. In a txtxnft 
country, it ought to be formed into ridges, high^ 
x)r low according tb the degree of moifture, an4 
tendency to clay. 

In grounds that require ridging, an error pre* 
vaik, that ridges cannot be raifed too high. High 
ridges labour under feveral difadyantages. The 
foil is heaped upon the crown, leaving the furrows 
bare ; the crown j^ too dry, and the furrows too 
wet : the crop, which is always bell on the crown, 
is more readily fliaken with the wind, than where 
the whol? crop is of an equal height : the half of 
the^ridge is always covered from the fun, a difad- 
Vsmtage wljich k fw firpffi being (light in a cold 

dimate, 
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dunatc. High ridges labour under anbdicrr;4]fei 
advantage in ground that has no moire lerBbidiiatf 
barely fufficient to carry off water : they iiiok! thb 
furrows bcbw the level of the ground ; and>6ohc 
fequcndy retsdn water at the end of every niiigeJ 
The furrows ought never to be funk below ' thfe 
level of the ground. Water will more effe3:ually 
be carried off, by Icffening the ridges both ^ in 
height and breadth : a narrow ridge, the crown 
of which is but eighteen inches higher jthan the 
furrow, has a greater flope, than a very broad 
ridge where the ctifference is three or four feet. ^ 
Next of forming ridges where the ground hangs 
confiderably. Ridges may be too fteep as well as 
too horizontal ; and if to the ridges be given all the 
fteepnels of a field, a heavy fliower may do irrc* 
parable mifchief. One inftance I was witnefe to. 
A hanging field had been carefully dreffed with 
lime and dung for turnip. The turnip was fairly 
above ground, when a fatal fummcr-fhower fwce(>- 
^d down turnip, lime, dung, and a quantity o£ 
the tender foil, leaving the land bare. To pte*^ 
vent fuch mifchief, the ridges ought to be fo di« 
rcfted crofs the field, as to have a gentle flope for 
carrying off water flowly, and no more. In that 
refpeft, a hanging field has greatly the advantage 
of one that is nearly horizontal ; becaufe in the 
latter, there is no opportunity of a choice in 
forming the ridges. A hill is of all the beft ad- 
apted for directing the ridges prq>erly. If the foil 

be 



btetgr»aiy^iit may bc.'pkiugted^roitod and rcntnd^ 
k^indkig at die bottom aad^afaEmdmg|gra#isad)y to 
Afa topdnrar %iral fine. This method of j^toughmg 
arliiUprQquiircs no more for cethan ploughmg onii 
li^^j and at the fame time remoyestlie /great ki^ 
qppfiy^Q4^l^e of a gravelly hill, that r^ goes^ off 
tdO;,<{Di|3kly ; for the rain is retained in every, fw*- 
row. if the foil be fuch as to require ridges, they 
may be direded to any flope that is proper 
^ In order to form a field into ridges that has not 
been formerly cultivated, the rules mentioned arc 
eafily put in execution. But what if ridges be 
a^^y formed, that are either crooked or too 

Iwgh? After feeing the advantage of formiQg a 
field into ridges, people were naturally led into an 
error, that the higher the better. But what could 
tempt^them to make their ridges crooked ? I an- 
fvmr. Not of defigiij but by the lazincfs of the dri- 
yerfiiffering the cattJe to turn too haftily, inftcad 
of making them fmifh the ridge without -turning. 
Thei:e. isi more dian one difadvantage in this flo** 
venly prafticci. Erft, the water is kept in by the 
curve at the end of every ridge, and fours the 
ground. Nexty as a plough has the leaft f ridion 
poffible in a itraight line, the fridion mud be in-* 
creaffsd in a curve, the back part of the mould- 
board prefGng hard on the one hand, and the 
coulter preffing hard on the other. In the third 
placQ, the plough moving in a Itraight line, has 
the greateft command in laying the earth over. 

But 



But where the ftraigifat line of the ploiigb&iii^ 
plied to the curvature of a. ridge iix tHflfiivj toi 
beighten it by gathering, the earth moyed>Jly thcf^ 
plough is continually falling back, in i^itdL.ctf the • 
moft &itful ploughman^ /u?^ J ■- 

The inconveniencies of ridges high and croitlb^ 
eij are fo many, that one would be tempted t«l' 
appJy a remedy at any rifle. And yct^ if the fett^ 
be clay, I would not advife a tenant to apply tbtf : 
fertitdy upon a leafc (hortcr than two nii^ebl 
years. In a dry gravelly foil, the work is nb^' 
difficult, nor hazardous. When the ridges ar€? 
deavied two or three years fucceffivcly in the courfe? 
of cropping, the operation ought to be conclude 

in one fummer. The earth, by reiterated plough-*' * 
ings, fhould be accumulated upon the ftirrows, '4cfi' 
as to raife them higher than the crowns : "tififcjf*^ 
cannot be raifed too high, for the accumulated^ i 
earth will fubfide by its own weight. Crofs-jddughi^ 
ing once or twice, will reduce the "ground to a*'flif =- 
furface, and give opportunity to form ridges at' 
will. The fame method brings? down ridges irt 
clay foil : only let care be taken to carry "oft * thcf 
work with expedition 5 becauf<i a heartyihowatf 
before the new ridges are formed, wouM'^akc 
the ground in water, and make the farmer Tufi 
pend his work for the remainder of that year a£ 
leaft. In a ftrong clay, I would not venture t^ - 
alter the ridges, unlcfs it can be done to pcrfec-* ' 
tion in one feafon^ '^i- 

a In 



Cb^3' l*x*PAili*<^^l-ANDfforCift)ppiNGi f^: 



JBattening. ridges, there is st 
axcvm^kxacc that has {baree erer been attoriedf 
ro; ' 1&(j^' ai'e eridently an itnpr<PtcmiM'-x^^^ 
aft'; sUid^ci is manttre; The foU muftliaTe^Ml! 
exhaUfted by frequent crdt)ping bfrfbre tkhei^ 
ridges or dung were attempted ; and^after ri<%es 
tirere formed^ the foil under the crowns muft 
bavt ctintinued in its bxhaufted flaite, being de-i 
prited of the benefit both of fun and rain; We 
find thefe conjedureis verifieid by experience^ 
Vfben a ridged fieldr is made level as originally^ 
tbe foil immediately under the crown, which had 
the thickefl: covering, is commonly exceedingly 
pooK Farmers, fisfnilble of this, never fail to give 
more dung to that part than to the reft* of the 
field. But a more effedual remedy is, to pierce 
diqepet than the origmai furface with the fpade or 
plough, in order to bring up tirgin foil. This 
Skills genetally good,;i aoid the whole is made e* 
qilally fertile, by mijdng it with the exhauited 
foil in f^rds pbughing and harrowing. In the 
knc country: d^Berwickfhire, I frequently ufed 
this remedy^ suid never was difa|)poipted. Iii 
making dit^es thelt for draining, I have brought 
up a brick-clay lying four feet under the furface, 
which, . without being mellowed cither t^ ftm or 
froft, carried oatts of a furprifing fize. Wild 
plants may be feen eVery where much larger than 
ordinary, growing even in gravel thrown up from 
the bottom of a new-made ditch. . 

K Let 



. Let it be a rule, to dircS: the ridges north and 
fouth if the ground will pernut. In this direc- 
tioiii^ Ihecaft and weft fides of the ridgeil, $vi* 
ding the fun equally between them^ will ripen at the 
Tamctimd. , .^ 




\iis a great advantage in agriculture, to foi 
fiances fo narrow, and la low,, as to admit iht > 
crowns and furrows to be changed alterilatel]^ 
every: crop. The foil neslreft the furface is the. 
^ft; and by fuch ploughing, it is always kdpt 
hear the: furface, and never buried. In higfi 
Vidge^ the foil is accumulated at the crown, and 
the furrows left bare. Such alteration of crown, 
and furrow, is eafy where the ridges are no iiiofc 
*but fcven or eight feet broad. This mode of 
ploughing anfwers perfedUy well in fandy liiid 
gravelly foils, and even ill foam. But ^ is iibt 
fafe in clay foil. In that foil, the ridges oiight 
to be twelve feet wide and twfenty inches high j 
to be preferved always in the fame form by caft- 
ing, that is, by ploughing two' ndges togethei:, 
beginning at the furrow thiat feparates them and 
ploughing round and round till t;ne two ridges be 
^nifhed. By this method, the feparating furrpw 
is raifed a little higher than the furrows that 
bound the two ridges. But at the next plough- 
ing, that inequality is corredcd, by beginning at 
the bounding furrows, and. going round;' ai\d 
round till the ploughing of the two ridges be coro^ 
pletcd at the feparating furrow. 

4. Clear- 
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The farmer views plants in a very diff&em 

^^^ jEi;onv^'the t^otanift. All are weeds witqitoe 

^nji^. dot give obflrudion to the plants he pro- 

fsitc^.^fi his &rD]. Thde I diftinguifh into twb 
d?, that require, different management, viz.— 
^Qualsj—and all that have a longer exiftence* 
^lyhich I, fhall comprehend under the . general 
luunc of perentdals. It is vain to .expe£l a 
crpp of com from land over-nm widi couch-grafe, 
^Qt-gralsy or other perennid w^ds ; and yet 
j^C/time may be retncQibered, when,, among 
j^^^otch farmers, it was a difputed point, whether 
^^jchjWceds wcrc^DQtijjore prpBtable than hurtful. 
Some found thcnj: profitable in binding thdr 
light land : the getting a plentiful crop of ftraw 
and hay for their cattle, weighed with others. I 
fliould be afliamed of expofmg ignorance fo grofs 
in my countrymen, could I not fay, that they 
now underftand the matter better, though few of 
them hitherto have arrived at the pcrfcftion of 
cleaning. Summer-fallow is the: general method ; 
and excellent it is, though it doth not always 
prove cffcdhial. The roots of couch-grafs in par- 
, ticulpr are long, and full of juice : if a fmgle joint 
be left' in tlic ground, it never fails to fpring. 
Here the common harrow is of very little ufe, its 
teeth being too wide. The time rcBcd on by our 
' . K 2 formers 



:tdiTJicrs for dcftroying couch-grafs, is in prepaaring 

Hbr barley^ After the harrow has raifed partrf. a 

'- root above ground, men, women, andch^dren, 

..;u:e employed to ,pull it up. There arc only >Wo 

^ri^bjeigHdns to^his method : the cxpence is one ; 

11^ another is, that after all this e^pence, mapy 

^i;i»x>ts are left in the groupd. In order to pave 

-pche^)fray»&r rooting put perenpials effeAually, an^ 

%ith little expence, I tdS^c liberty to introduce ^ 

H^iew inftrument, which I term d^.^lean^ng har^ 

r^« It is of one entire piece, hke the firft pf 

' thpfe mentioned aboye, cohfifting of feven bulls, 

four feet long each, two and onp fpurth inc)iC3 

broad, two and three fourtli; deep. The bu)l$ 

. arc united together by fheths, fimilar to what aire 

mentioned above. The ii^tervals between the 

.bulls being three and three fourths inches, the 

breadth of the whole harrow is three feet five 

inches. In each bull are inferted eight teeth, 

e^ch nine inches free below tl^e wpod, and di- 

ftant from each other fix inches. . :The weight of 

(each tooth is a pound, qr near it. The whole i^ 

'firmly bound by an iron plate from corner to cor- 

' ner in the line of the draught. The reft as in 

-the harrows mentioned above. The fize, how^ 

ever, is not invariable. The clcamng harrpw 

ought to be larger or lefs according as the foil 

is ftiflFor free. See the figure annexed. . \- 

To give this inftrument its full «eflfea, flxmes 
:pf fifcb ^ fi«:e as not tq pafs freely betwecwi^ the 

teeth. 



PtttAfi't^t^tD be caorifiidfdff, ancjl t3hd$ b£ i3aa$ 
^sEo^ ocE^ to be lirakcti. Ilhe igvound o^ht^M 
rfieiL^llryy .liltticb it k coEeiiu»i)f)r ift > tbc jpmtdli iof 

• In :|)reparing for bartey, -tliraq|j, ch: ii^flr fiun^ 

\ mst<»^^ i^mm^ jio^^^ 
ii^g. ' tf tbe^gtpwnd be n^Qt fiiflbnendf i^veiiini^ 
1^ ihe^fm^ bci^e be ^F^edf t^ be &ll<ypre(ljAif> 
.^geffii/dy Dirith the harrrarg, N^ m. javd N^ a^ -tf 
jRijSFXoil roUii^ msiy be proper^ qi^ior l^inoe bpr 

' tw&iii tlie^i£bs^ Thefe operations will Joofgn c*^ 
irery root, ^d.bring fome of thepi to;thc4uApc^ 
31)isi$ the time for the barrow, Jbf^ ^ ft^opdui^tc^ 
iff ^ boy mounted jm one of the 4iodes> wjdo tjcptp 
jpnart)y. along the field, and,bring$aU the rpot$ to 
tiie furfeoe : there, they are to lie for a day or twQ 
lill perfc£Uy dry. If any ftones or plods r^im«i|j^ 
they mull: be carrii^ off in a cart. And now fiijCf 
ceid^the operati<5(n of the cleaning harrow. If 
is d^'Jiwn by at fmgle boric, dircdcd by rein^ 

' which the man at the oppolite comer puts over 
hi& l^^d, 'lb order to have both hands free. I9 
this tamer is. fixed a rope, with which .the man 
from time tb time raifcs the harrow from the 
groimd, to let the weeds drop. ..For the. fake of 
expedition, the wegds ought to be dropt in a 

^ ftnu^ht line crofs the field,^ whether the harrow 
be full Qf not ; and icldom i$ a field fo dirty but 

-» that the harrow may go thirty ya^ds brfore the 

-tppth arcfiHcde The weeds wm t* (feus bid in 

-^ parallel 
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:pfttafld row»; }ik«- thofe d[ hkf iikcd togctfig? 
fieiFtdryiag.^ A haitow . may be dnykn{w&{f%^ 

toi^ &etdwg, in order to ihake out alt- tfie^Kt 
tf(i fttn tfe weeds may be carried cleaif ttff* tfl8 
*rtd iri^datrtst; * Bat we are not yet dbnewftfr^fiSft? 
ismMt^ r' iifft^d of burning, which is the ordih^ 
fffi^ctjihcf may be converted into ufefiil nii^ 
«mrcv-by %ing them in a heap with a mixture dP 
ll0t'dutigto begin fermentation/ What bitter 
pdhtk than to make a friend of a foe ! At fifft 
ticwi Ais way of cleaning land will appear ope- 
rofc J but upon trial, neither the labour nor ex- 
pence will be found immoderate. So far from it, 
that I believe it will not be eafy to name any othei* 
way of cleaning ground effeftually, that cofti fo> 
Bttle. At any rate, the labour and expenct: 
ought not to be grudged; ' for if a field be otici' 

thoroughly cleaned, the f«^ns niuft be verj^ 

' • • . . . > ■■ 

crofs, or the farmer very indolent, to make it ne- 
ccflary to renew the operation iii lefs than twenty 
years. In the worft feafons, ia few years paflure 
is always under command ;" whicti effcftually de- 

flroys triennial plants^ fuch as thUUes and couch- 
grafs. 

Fog is one of the nioft pernicious weeds that 
enter into a grafs-field : in a very dry foil, it ufurps 
lipbn the good plants, wears them out, and co- 
vers the whole furface. I have tried lime arid 
dung to very litde purppfe. Coal-aflies do better : 

they keep ImCk the fog a few years j but it reco- 
,':...:■'■ vers 



%m^^ jaifd {MCevaUs a$ imidi ^ before* . 8cfttA 
ts^fllfljs^i^^^ bccaofe % iii^ neycr ^m 

^1^^ a|5^.patl^^ . They do npt . a4yert, tl^ lif|^ 
c^^^in^^^c^ing of feet on^ narroxii^ js^hj! <^ 
l^^^if^l^^^ grouiid more, andmakof^ it msSP^ 
r^^i^jcii^v^^ roUt&g cds&dq^j iSbVi 

^r^yadvehy that, fog is the moft pfendf^im 
dry ground, whei^e the Weightieft roller p^cs act 
impreffion. As -fog profpers the vmoft oa;lh0 
drieft ground, the laying the field urwier tiratcr a 
whole winter, will deftroy it. There isrreafoh hcms^ 
aii^l^to fufped, that the fog will encroach agani»2 
v^ii^ die moifture is exhaufted, and the foil retudrnll^ 
(9 iu surid ftate; not io mention the many fields 
^i^^ije x)ut , of the rcsifch, c^ water. < One in£alliblQ 
^i^ltfodfthcre is ^ ,\^v^h is, tacoYer the ground aA^ 
^p^tWck^WJt^ fg^j^ps^ c>f moifture, and to 
mi^c it wit]bi^ t^ (^g^flaj Joil by thejplough and har-r 
row. - Tlii^^l^^^^^^^^ 

tiie lame fimc enriched. . But the good foil^ ' he» 
my^.^ejit^ be too cxpcnfive;^to? 

bring it front .a^.i^ Lucky it is, after 

all, that tlicre ffill rcmaihs an infallible metlipd^ 
which,, inftead of being expenfive, is extremely 
profitabk. It will be made evident afterward, in 
tayihg down rules for rotation of crops, that a 
(^uick fuGceffion of com and grafs, is more profit- 
a^lcj^ £haQ any ground to continue long 

in Hther. Therefore, as foon as fog begins tt> 
.^^ prevail. 



/ 



to PR A C T 1 C i. 



- r » v> 
1/ 







r 

pjfevai^, pibygll 1^ ^ gfound for a drc^ oif 

Nest, cf annual w»ds^ frhicb are prQ|>agat6fit 
ItftdUL' Ari^ed^ cannot tegsisihered^mtW^ 
^(3i!nd rdbe iK>ot», the only ivvtty 6f defti^tiyhi^; 
tf(^ Ik to f»mnot&tbdr vtg^udon ; \R4iidi Iityir' 
diem open eo be. eaddcpatcd by die: yixm^ at bar j^ 
new. For wstm of mduftry, aittiual weeds pre* 
many partb of thia ifland, in the beft fotb 
To view a crop near af toirn^ end of 
Mzf 0f b^kmittg of June^ one wocdd beUeve i% 
tabe'a cr^ of chsurtock or wild muftard. Iliefe 
plantsf^^ k iatrue, lofe their fplendid appearance 
after tfienr flowering is over i but they remain ta 

wcumber the ground. As they ripen, and drop" 
ttidr feed long before the com is ripe, they mul- 
tiply more and more* They not only rob the 
gmundy and ftarve the good grain, but prevent 
eirculation of air about the roots, which is a great 
impediment to vegetation* Freedom of circula<« 
iAon is one of the caufes diat make drilled eropd 
fiicceed fo well. What muft have been the con^ 

* The followingmethod is propofed by. Dr Home for 
deftroying fog. '* Shut up the inclofure from the mid- 
** die of May till the beginning of December ; feed it 
'* till Aprils and then fave it for a crop of hay. The 

** fog, being fo long cohered with grafi» is cut off hoxti 
** the benefit of the air, and dies." I doubt. Ovef<^ 
ihadowing the fog may retard its progrefs ; bat as ft 
does not corre^ the drynefs of thfr foil, it is not likely 
to extirpate the fog. 

a. dition 



dition of corn-land in Scotland before fallowin£ 
was Known ! ^ 

^J^ jkQw tq the dcftrudion of fuch weeds', 
SuH^ipjprT^pjy^ ,*jnong its other advantages, d9<;54 
ti^i$, efife^uaJly, by obferving the following ^nici"^ 
thod* £cgin with ploughing in April as fopn as the'^ 
ground i^dry ; and let the brake fuccecd crpfs tE^i! 
ficl(j|[; ,wljicb by piajverifmg th? foil, will promqtj " 
the vegetation of levery feed. As foon as t|[^ 
weeds appear, which may be in ten o? twclv^ dsif I 
accordiiig to the fea^^ i^ugh aad brake as bdp 
jbns :.^ the plough will makie many feeds vegetate | , 
the llMrake ftill more. Proceed, ki the fame courft 

• - . • • 

while my weeds appear. In the heat of fupimer^ 
rdling not only promotes vegetation by keejring 
in the moiftute, but bruifcs the <;lodsi which lock 
Up many feeds. v / 

This procefs requires the following precaution. 
Avoid ploughing or brakeing when the ground is 
wet. The ftirr^g; wet ground hardens it, ex* 
eludes the fun and air^ and prevents vegetation. 
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Culture ot Pi-ants for Food, 

TIHE articles hitherto infifted on, are all of 
them preparatory to the capital objed of a 
Farm, that of raifmg plants for the nouriihment of , 

L man. 
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mkn, and of other animals. Thefe are of two 
kinds; culmjferous, and leguminous, differing 
widely from each othier. Wheat, rye, barley, 
oats, rycgrafs, are of the firft kind : of th^ other 
kind are peafe, beans, clover, cabbage, arid many 
otjiers. Culmiferous plants, fays Bonnet,, jjaye 
three fets of roots. The firft iffue from the few, 
and pufli to the furface an upright ftem; an- 
other fet ifliie from a knot in that ftem ; and a 
third, from another knot, nearer the furface. 
Hence th^ advantage t>f laying feed fo deep in the 
ground as to afford fpace for all the fets, Legur 
minous plants form their roots differently. Peafe, 
beans, cabbage, have ftore of fmall roots, all i£- 
fuing from the feed, like the undermoft fet of aul^ 
miferous roots j and they have no other root&. 
A potato and a turnip have Jbulbous roots. Red 
clover has a ftrong tap-root. The difference be- 
tween culmiferous and leguminous plants with re- 
aped to the effeds they produce in the foil, will 
be infifted on afterward, in the chapter concerning 
rotation of crops. As the prcfcnt chapter is con- 
fined to the propagation of plants, it falls naturai-«> 
ly to be divided into three fedions v Firft, plants 
frultivatcd for fruit ; Second, plants cultivated fb^ 
foots J Third, plants cultivated for leaves. 
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Plants Cultivated for Fruits '~ 

TT^^ oats, barley, beansj and pes^^^^ 

7^ are the plants that are moftly cultivated 
ix^ Scotland for fruit I begin with wheat 






t. Wri EAT. and Rye. 






'•-Any time from the middle of April to th# 
iiiiddle of May, the fallowing for wheat may comi 
inenee. The moment fhould be chofen, when 
the groimd, beginning to dry, has yet fome rc- 
Maihing (oftnefs : in that condition^ the foil di^ 
Vtdbs eaiUy by the plough^ and falls into fmaU 
pabs. This is in e&ntial article, deferving the 
ftriOieft atter«ioti )of the former^ Ground plough^ 
'^d too wety'r^sj ^as vire hf^ whole-fury as when 
l^^tfture-grourtdh ploughed : where ploughed too 
dry, it rifes in great lumps, which are not redu- 

<%d by fabfe(}uent ' fdoughings ; not to mention^ 
liazit requires double force to plough ground too 
ilry, and that the j^ough is often broken to pieces. 
When the ground 18 in proper order^ the farnier 
can have no excufe for delaying a fingle minute. 
This firft courfe of fallow, muft, it is true, yield 
to the barley-feed; but as the barley-feed is com- 
monly over the firft week of May, or. fooncr, the 

L 2 feafon 
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■feiron muft be tinfevourablc if the fallow caiinBt 
*Vft reached by the middle of Wtay. ' > 

^''■'As clay foil requires high ridges, thefc' tiibgHt 
tb be ckaved at the firft Roughing, begiohiiig at 
•the fiirrow^ and ending at the crown. This 
liibughmgought to be as deep as the foil wilLadU 
0Ut ; and water-furrowing ought inftantty to fol- 
low : for if rain happen before water-furrowing, jit 
ftagnatcs in the furrow, ncceflarily delays the fe- 
cond {toughing till that part of the ridge be dry,, 
and prevents the furrow from being mellowed, and 

toafled by the fun. If this firft ploughing be well- 
executed, annu^ weeds will rife in plenty. A- 
bout the firft week of June, the great bra^e will 
loofen and reduce the foil^ encourage a fecoild 
crop of annuals, and raife to the furface the roots- 
of weeds moved by the plough. Give the weeds 
time to fpring, which may be in two or .three 
weeks. Then proceed to the fecond ploughing 
about the beginning of July ; which muft be crofs 
the ridges, in order to reach all the flips of the for- 
mer ploughing. By crofs'-ploughing, the ftirrows 
will be fUled up, and watef -furrowing be ftill 
more neceflary than before. Employ the brake 
tigain about the loth of Auguft, to deftroy the 
annuals that have fprung fince the laft ftirririg. 
The deftruftion of weeds is a capital article in fal-^ 
lowing : yet fo blind are people to their intereft,. 
that nothing is more common, tlian a fallow field 
covered with charlock and mid muftard, all iir 

flowery 
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?floi»^, v4ii4 ten or twelve inches high. The i^chl 

having now received two harrowings and tago 

/bS9^^fl@^>< ^^ prepared for manure, whether/lime 

ij^r.;4wRg3t which without dtby ought to be i,ncpi?- 

:tK))rated' with the foil, by repeated harrowing ^s»yl 

ii gfttbering furrow. This ought to be^about tbe 

beginQing of September } and as foon after as you 

plotib the feed may be &wn* 

As in ploughii^g a clay foil it is of importance 

to prevent poaching, the hinting furrows ought to 

be done with two horfes in a linCr If four ploughs 

'"be employed in the lame fiekl, to one of them 

ftiay be a&otted the care of finifliing the hinting 

furrows. What wiH one think, who has never 

r been in the Highlands, of four horfes abreafl in 

9t plough, the driver going backward^ and ftriking 

* the horfes on the head to make them come for- 

.ward? The ignorant and illiterate are ftrangely 

dull in point of invention : but let the mod ftupid 

practice turn once cuilomary, and it is rivetted in 

<them for ever. 1st it not obvious, that four horfes 

abread muft tread down the new-moved Ibil, and 

ireduce it to as firm a ftatc as before the plough 

^tered ? 

HcKt of df effing loam for wheat. Loam, being 
a medium between fand and clay, is of all. foik 
the fitteft for culture, and the leaft fubjeft to 
chances. It does not hold water like clay ; and 
^ when wet it dries fooner. At the fame time it 
'■..hi more retentive than fand of that degree of moi- 
. i fturc 



fture which promotes vegetation. Oa the . oOfgJt 
^gndy it is more fubje^i: to eouch-^rafs than a^hy^ 
an^ to other weeds ; to deftroy which, fallofv^ug 
i^.ftill more neceffary*than in clay. ^ 

j,^ Beginning the fallow about the fixfl of May, oc 
^$ foon as barley^feed is over, take as deep a fpcr 
yow as the foil will admit. . Where the ridges an; 
lb low and narrow as that the crown and furrow 
can be changed alternately, there is little or nd 
occafion for water-furrowing. Where the ridges 
are fo high as to make^if^prcJ^er to cleave them, 
water-furrowing is proper. The fecond plough- 
ing may be at the^ft^j:5^of five weeks. Two 
crops of annuals^ idiay be got in the interim, the 
firft by the brake, and the next by the harrow ; 
and by the fame m^ans eight crops may be got in 
the feafon. The ground muft be cleared of 
couch-grafs and kiiot-grafs roots, by the cleaning 
harrow, defcribed above. The time for this o- 
peration is immediately before thq manure is laid 
on. The ground at that time being: in its loofeft 
ftate, parts with its grafs^roots more freely than 
at any other time. After the manure is fpread, 
and incorporated with the foil by hrakeing or har- 
rowing, the feed may be fown under furrow, if 
the ground hang fo as eafily to carry off the moi- 
iture. To leave it rough without harrowing, has 
two advantages : it is not apt to cake with moi« 
fture ; and the inequalities make a fort of ihelter 
to the young plants . agcdnft froH. But if it; He 

flat. 
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fcrt^^it ciUght to be ftndothed :*i«ha flighthattwft 
^^ ^tictd isfowh, xvhich wHl feicilitatc ' thil 
Wy&ff^'St this tain from the crown to the furrbWJ«^ 

A fandy foil is too loofe for wheat. Theciiily 
chance for a crop is after red clover, thi roc3i^* of 
which bind the foil ; and the inftruflions abb^fe 
given for loam are applicable here.' Rye is^'i 
crop much fitter for fandy foil than wheat ; and 
like wheat it is generally Town after a fummer* 
fellow. ' 

Laftly, Sow wheat as foon in the month of OcV 
tobfer as the ground is ready. When fown a 
inonth more early, it is top fdr!\^rd in the fpring, 
feiid apt to be hurt by froft : whep fown a mondi 
later, it has not time to root befori froft comd( 
X)ln^ and froft fpews it out of the ^oundt 
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^ . . . . . 

- As wmtcr-jdbtrgffing enters into the culture of 
oats, I muft • rerilind the reader of the cffefli^of 
^oft upon tilled^ 'laiid. Providence has negleddd 
no region intended for the habitation of man. If 
m warm climates the foil be meliorated by the 
fun,' it is no lefs meliorated by froft in coU cli- 
mates. Froft ads upon water, by expanding it 
into a lai*ger ipace. Froft has no effefl: upon di^ 
earth ; withcfs fend, upon which it makes no imf- 
preffion. ' But upon wet earth it i&s mioft vigor- 
^Hj r it expands the moifture, which requiring 
'^^ more 
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more fpace, put$ every particle of the earth pij± 
cf its place, and fepafates them from each o^i^^^ 
In diat yiew, froftmay be confidered atsitfjbjj^ 
fuj)erior to any that is made, or can bc'madei 
6y* the hand of man ; its adion reaches tbp inji^ 
jnuteft particles ; and, by dividing and feparatiMr 
diem, it renders the foil loofe and friable. This 
opieration is the moft remarkable in tilled land^^ 
which gives free accefs to froft. With refped t^ 
clay fgil in particular, there is no rule in husban- 
dry more effential than to open it before winter 
in hopes of froft. It is even advifeable in a clay 
foil to leave the ftubble rank, which, when 
ploughed in before winter, keeps the clay looie, 
and admits the froft into every cranny. 

To apply this dodrine, it is dangerous to plough 
clay foil when wet ; becaule water is a cement 
for clay, and binds it fo as to render it unfit for. 
vegetation. It is however lefs dangerous to 
jjough wet clay before winter than after. A fuc* 
needing froft correds the bad eflfeds of fuch 
ploughing : a fucceeding drought encreafes them^ 
No f ule is fo eafy to be followed as what I am in- 
culcating ; and yet no other is fo frequently trant 
gjreffed. Many farmers have a fort of baftard 
induftry, that prompts adivity without ever think- 
ing of confequences. 

And now to the culture of oats, a culmiferou? 

plant. The common method is, to fow Aem qa 

uew'ploiighed land in the month of March, as 

I foon 
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o dn*'^^ : r-i J '. : 1 , r ♦■ 'XT'* -#' 
i lis. toe ground is tolerably qiy- U it coi^i- 

^^^^ the mpoth of March^' it is too late to 
^^^"^'^flS «ftw It i« much better to fummerl 





ow .wS tp Tow wheat in the autumu. But the 
5er4btc method, efpecially in clay foil, is to 
fUt^dyet the field after harveft, and to lay it q- 
jPJMi'to the iaflueneei of froft and air, which leffen 
d^' tenacity pf clay^ ^nd reduce it to a free mould'.' 
tlie .far&ce4bil by this means is linely mellowed 
{<it reception of the feed $ and it would be a pity 
£o bury it by a fecond ploughing before fowing* 
m. general, the bulk of clay £chU are rich ; and 
itfcilfal plbughing without dung, will probably give 
i better crop than uiiftilful plou^ing with dung. 
. Hitherto of natural clays. I muft add a word 

cnTcarfe days which are artificial, whether left by 
the lea, or fwce|)ed down from higher grounds 
by rain. The method commonly ufed of dreffing 
carfe clay for oat&, is, hot to ftir it till the ground 
be dry in the ipnhg, which feldom happens be- 
fore the firffbf March; and the feed is fownas 
fibn after as 'the grtiund is fufficiently dry for ifs 
reception. Froft has a ftronger effcft on fuch 
clays thaii on' iiitural clay. And if the field be laid 
opch iiefore winter, it is rendered fo Idofe by froft 
as to ba foon drenched in water. • The particles 
at the fame time are fo fmall, as that the firft 
drought in fpring makes the furface cake or cruft. 
The difficulty of reducing this cruft into mould 
for covering the bat-feed, has led farmers to de- 

M lay 
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lay ploughing till the mbhth of March. BiifHfe 
ttt taught by experietKre/ that this foitplottgbdd 
Wore winter, is fodner dry than when iSieiplbugH* 
ihg. is delayed till fpring ; and as early^fowi^ il^ 
a great advantage, the obje&ion of the fupetikM 
ttrufting is eafily removed by the hat-row, S^ i. 
abrive defcribed, which will produce abundance 
df mould for covering the feed. The ploughing 
before winter not only procures early fovidng, but 
has another advantage : the furfice-foil that had 
been mellowed during winter by the fun, firoft, 
and wind, is kept above. I haves no experience 
of managing carfe clay in this manner ; but to n^ 
it appears greatly preferable to the common praci 
tice. "ij 

The drefling a loamy foil for oats, differs litde 
from dreffmg a clay foil^ CKcepC in the foUbwkig 
particular, that being left hurt by rain, it requires 
not high ridges ; and therefore ought to be 
ploughed crown and furrow akemately. 

Where there U both clay and loam in a farm, 
it is obvious from what is faid above, that the 
ploughing of the clay after harveft, ought firft to 
be difpatched. If both cannot be overtaken that 
feafon, the loam may be delayed till t;he fj^ing 
with lefs hurt. 

Nejct of a gravelly foil ; which is the reverfe of 
clay, 2^s it never fuffers but from ^ want of moi- 
*fture. Such a foil ought to have no ridges i bnt 
ploughed circularly from the centre to the cir ♦• 

cumfcrence. 



i 
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4Wjiin^cncfo or from the circumference to th^ 
fi©e^J9»>/aIli ought to^ be tilled ^after harveft j. suid 
i]i^u6k^)4jcy weather in fpring oughl to be Iai4 
iloJdio£)t(vfo!!i¥, harrow, and roll; which ]»nill.pref 

,r^e ottkure of oats is the fimplcft of all. Hiaf 
graiAis probably anative of Britain :. it will grow 
^Rj t^ Worft foil with very little preparation* For 
th^ reaibn, before turnip was introduced, it 
"Imz always the firft crop upon land broL^gf 
Mp from the ftate of nature* ,.<^; 

. .Upon fuch land, may it not be a good methodi 
ip build up on the crown of every ridge, in the 
form of a wall, all the furface- earth, one fed a-^ 
bove another, as in a fold for flieep ? After ftand* 
kftg in this form all the fummer and winter, let the 
walls be thrown dowiH and the ground prepared 
for oats* This w^l ff|:wrej one or two good crops j 
after whi^htbe 1^4 may be dunged for a crop of 
barley and ^jrdfe'&ed?. ? This method may anfweif 
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Barley is a culmiferous plant that t'ccjuires ^ 
mellow foil. Upon that accoutit, eittraordlnary 
ibarie is rcquifite where it is to be fowti in clay. 
The land ought to be ftirred* immediately after 
the foregoing crop is removed, which lays it o* 
pen ittr be mellowed with the froft and air. Iil 
3;>'-;;'4.- Ma " ■ that 
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itiat vieW)^ ft peculiaif fort of ploughing has bun 
ntttfcduced^ itrtntdHhbitfg i by whkbtheg^t^ 
y&t qufi^ity of fttrfecc poffiNe is citpofcfl wtte 
isaif iiid froftv The obvbw objcftion t6 this 'fflte- 
"^lod is, that half of the ndge is left unmov^r 
- ^nd to obviate that objedion, I bfief the fblkm- 
^Ing" mediod, which moves the whole foil, and at 
the fame time expofes the fame ^uandty of for- 
£ice to the froft and air. This I efteem a vakiable 
ln4>rovement ; said I am only in pain about ma- 
king it to be clearly underftood# A» fix>n as the 
former trop is off the field, let the nigei be ^« 
thered with as deep a fnrrow as the foil will ad^ 
mit, beginning at the crown and ending at the 
furrows. This ploughing loofens the Whole f^, 
giving free accefs to the air aftd froft. Soon af- 
ter, begin a feebnd ploughing in the foltewiftg 
inanner. Let the field be divided by paralkt 
fines crofs the ridges, with intervals of thirty feet 
or fo. Plough once round an inter\^al, begin- 
ning at the edges, and turning the earth toward 
the middle of the interval } which covers a foot 
or fo of the ground formerly ploughed* Within 
that foot plough another round fimilar to the for- 
mer ; and afi:er that other rounds, till the whole 
' liiterval be finifhed, ending at the middle. In« 
(lead of beginning at the edges, and ploughing 
toward the middle, it will have the fame eSc& to 
|>egin at the middle and to plough toward the 
ledges. Plough the other intervals in the fame 

i manner* 
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fidgfgs 31^11 : be ^pmtj mui^ fiSe^i v^j > let dleia l>e 

jdis«()ed >^ ) watter^orf owe4 i^tlnmt 4day« . ^ 

utMs.me thi>4i tlMi field will be 4elt waviag^ likef i» 

^QfbinfaJkittheivgarden^ ridged up fi>r wmtet#^vln 

tintiDftimi^ the field is kept peffe&ly djry; ; fdiiilte-i 

fidettheiMsapital farrows that feparatc the ridgei, 

erery> ridge h^s^ a number of efO&^ farn i wtt^ tUit. 

itifty the ram inflantly to the ai|)ital furrows. In 

hati^T^ grounds retentive of nK)ifturej the p«rai« 

Id KiiCB uliove mentioned ought n»t to be perpeii-* 

C&nilar to llie furrows of the ridges, but to be 

Untied a little downward, in order to cany raJn- 

:;tmtcr the more hafBly to thefe furrows. If the 

/^ftottlid her clean;, it niay lie in that ftate winter 

j»ido%ing^ till ,^§ itipie of feed-farrowing. If 

i^WMdb happen to .tivfe^t^ muft be deftroyed by 

*liteugjiing, 'OitbilikeiQg; or both ; for there can- 

iidt.be woffehufiiaitdr^Q, than to put feed into dkr- 

. .Iy::gitolted» jriii nu tar}.. 

t^r/.^istmetl^id n^ioablei common ribbing in ap« 
<p!eara»cc;^ot)u«f i^Hvcry different in reaKty. As the 

rcOQiyiion icibl^ingl'^s Hot preceded by a gathering 

feorrohr^ the half Icrf the field is left untillcd, com- 

pa& as- when .rficformer crop was removed j im- 

pierviotein a pcU mcafure to air or froft. The 

coinmori ribbings at ib^ fame time lodges the raili- 

watck on every ridge, preventing it from defcerid- 

Tj&kg^ to the furrows ; which is hurtful in aH foils,: 

:>m& poifonousin^a clay foil The ftitching here 

.H^?nK.-. defcribcd. 



4diqribed) or robbing if you f^afe tp ical|^,^^$ 
fq^ prevents thefe noxious effects. By .tiie^tMf^ 
plaugjiings tke whole foil is opened, ^4H[Httiftg 
fjfje^ly vair an4 frofl: ; and the .multitude ■ c^^ufoi 
TgfW§ l&^s.the furface perfe£Uy dry, giving an^Qfiih 
ly opportunity for the baijey-fced.— *- But Ihayc 
90K)r< . to iay in favour of the method propofedt 
IBBfhen itis proper to fowthe feed, all is laid flat 
with the brake, which is an eafy operation upoa 
Ibil that is dry and pulverized ; and the feed-fiir- 
XQW which fucceeds, is fo {hallow as to bury little 
or none of the furface-earth : whereas the ftir-. 
ring for barley is commonly done with the deep-*, 
eft furrow; and confequently buries all the fur- 
face-foil that was mellowed by the froft and air. 
Nor is this method more expenfive ; becaufe the 
common ribbing muft always be followed with a 
ftirring furrow, which is laved in the method rc-r 
commended. Nay, it is Icfs expenfive ; for after 
common ribbing, which keeps . in the rain-water^ 
the ground is commonly fo foured, as to make 
the ftirring a laborious work» 

Where the land is in good order, and free o£| 
weeds, April is the month for fowing barley. E-,^ 
very day is proper from the firft to the liaft . 

. The dreffing loamy foil and light foil for bar^. 
ley, is the fame with that defcribed ; only that tO; 
plough dry is not altogether fo effential as in 4i?efr- 
fing clay foil. Loam or fand may be ftirred av 
little moift: better, however, . delay a week o^?;: 



fl»^if 'fee jfloughcd mdftyd^eff though iheJfea?! 
Stfi^flibkid efciape altogether But this ii^ll fcMfi^ 
lai^he^flkrf j fornot in one year <tf "twttit jf fijifll 
iti4^j^^i but that clay is dry en6\lgh fbi^ fjlb^pl 
ing f Ame ^ time in May. , Froft may ^mte£t i^a^ 
fftdiighed wet after harveft j but pJbUghed wet ifi 
lh€ fpring, it unites into a hard mafs, not ttitii^ 
difibhred but by very hard labour. . -^ {^ 

' The foregoing culmiferous plants^ are what are 
ordinaiily propagated for food in Scotland. "Wli^ 
follow are leguminous plants. And I begin ttritli 
bfeahi, tieing fown the earlieft in fpring. 
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£ aThe propereib(b*d for beans is a deep and moift 

clay;. ;■• • .-.:«^ Hi :o>... • i r ' • .' 

/^^erd was^^ fatfely^intiroduced into Scotland a me** 
Add of fowi^^ibc«jyns*with a drill-plough, and 
hdrfe-hociiigftiw^irterTOla J' ^i befidc afford* 
ing a good crop, is a dreffing to the ground. But 
1^ that method iis fa^ from^ being general, I ki&ep 
& the corif itidti ' tr&dc/ 

As this grain is early fown, the ground intend^ 
cd for it Ihould be ploughed before winter, to give 
aiicrefo^o^the froft and air ; beneficial in all foils^ 
arid neccffary in a clay foil. Take the firft oppor-. 
tUnity after January when the ground is dry, te 
leefeft the foil with the harrow fit ft defctibed, tiR, 
ftc^WOuld b^ brought upon it. Sow the feed, 

and 
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arid cover it with the fecond harrow. The tiiiid 
^#01 {inooth the iurface, and cover the fbed 
Kiqiially. Thefe harrows make the vctf bcf! 
figure infowing beans; which ought to be'li^ 
Ssiep '' in the ground, not le& than fuc inches. 
In thy foil, iJie common harrows are altogether 
infiifficient. The foil^ which has refted long after 
idoughing, is rendered compaft and foKd : the 
cbinmon harrows (kirn the furface : the feed is not 
rovered ; and the firft hearty Ihower of rain lays 
it- above ground. Where the farmer overtakes 
not the ploughing after harvefl:, and is reduced to 
plough immediately before fowing, the {^ugh 
anfwers the purpofe of the firft harrow ; and the 
other two will complete the work. But the la- 
bour of the firft harrow is ill faved ; as the plough. 
ihg before winter is a fine preparation, not only 
for beans, but for grain of every kind. If the 
ground ploughed before winter happen by fuper- 
fluity of moifturc to cake, the firft harrow going 
along the ridges, and crofSng them, will loofen the 
furfc^ce, and give accefs to the air for drying. A5 
foon as the ground is dry, fow without delaying a 
moment. If rain happen in the interim, there i$ 
no remedy but patience till a dry day ox two 
come. 

Carfe clay, ploughed before winter, feldom falls 
to cake. Upon that account, a fecond ploughing 
is neceffary before fowing j which ought to be per- 
formed with an ebb furrow, in order to keep the 

frpft-jE^puld ^ nqar the furface as poffiblc. To 

cover 
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bdvtr the feed with the |dough iff cxpreflod by tl» 
^is^Scfif fow under furrow.^ The clods raifedia^ 
%}PiS pl^^Shingt are a fort of . fhelter to the yotii)g> 
j^nts . in .the chilly fpring-months . - j 'i 

^ .^hp foregoing method will ahfwcr for losuq^^ 
A^ as for .a fandy or gravelly foil, it is altoge^K 
th^r^ improper for beansi 

\ Though I caiitidt recommend the horfe-hoipg, 
of beans, with the intervals that are commonly 
allotted for turnip, yet I warmly recpmmeiid the. 
drilling them at the diftance of ten or twelve, 
inches, sind keeping the intervals clean of weeds.. 
This may be doiic by hand-hoeing, taking oppor- 
tunity at the fame time to lay frefh foil to the roots 
of the plants* But a3 this is an expenfive opera- 
tion, and hands are not always to be got, I propofe 
a liarrow plough, drawn by a fingle horfcj with a 
ihduldboard oil ea^h i\de to fcatter the earth upon 
the roots of the i^aiits. This is a cheap and ex^ 
ipeditious tnetnpd. : it^ keeps ' the ground cleah j 
tod' nouri(hes the plants with frefli foiL 

As beans delighf iA a moft foil, arid have nd 
ciid of growing m a ihoift feafon, they cover the 
ground totally when Town broadcaft, keep in the 
dew, and exclude the fun and air : the plants 
grow to a* great height, but carry little feed, and 
that little not well ripened* This difplays the ad- 
vantage of drilling, which gives free accefs to 
the fun and air, dries the ground, arid affords 
plmty of ripe feed, 

N 5. Pease.. 

Of :.■■■< 
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^^ J^EASE are of two kinds ; the wl4(e>,j^^^^^ 

gray^ The latter is what generally. i$. ei^^w 
ki Scotland for fruit ; and the latter only ^ij{;i: 

» * - 

hpre handled, leaving the former to gardenera4 

, There are two fpecies of the gray kind^ :djftin-. 
^ujflied by their time of ripening. . .One ripens, 
ioon, audi for that reafon is^ termed hot feed:, the 
Other, which is flower in ripening, is termed cold 
fefd. Whether thefe be really diflferent fpecies, 
or be accidentally diflferent only» is left to natural 
philofophersj .■ : u -.-i 

Pcafe, a leguminous crop, is proper to inter- 
vene between two culmiferpus^ crops ; le&,J^r,thc 
profit of a peafe^rop, thgiW; for ,^acUo^ating,^j^^ 
ground. Peafc however ip; a«.4^, feafon wiJU pn^^*; 
duce fix or feven bolls each a^cfe^^ but in an ordi-^ 
n«^y feafon they fcldom xegdi s^bpve , Iwa or two 
and a half. This le?idft me.iliPt think, that in a: 
moifl climate, which aU the Wefl: of Britain is. red 
clover is a more beneficial,<^rop^ than peafe ; as it 
make^ as good winter-food, aj^ peafe, .and can be 
cut green thriee during' fummcr* . When huP, 
bandry comes to be better underftood, I have 
little doubt but that red clover will banifli pe^eT; 
altogether, except in the warmeft and drieft f^pot^^, 

A field intended for cold feed oug^t-toj^bcr, 
ploughed in Oftober or November j an4J%>Fe-^ 
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bru^iy, as foon as ihe ground is dty, (he feed 

• 

ought to be fown on the vwnter-fiirrow. A field 
mtended for het feed, ought to be ploughed^ in- 
iSyirro^rlll^l, immediately before fowrng.^JBut 
t^^^d *tth weeds, it ought to ht alfo plod^fe 
r or Movembcr. ' ^' 

afjsot^below the fiarface ^rB vcgt- 
tftfe'Pbiit' tfec moft approved depth is fix iiicAes 
Sri%ht foil, and four iaatches in <^y ibil ; foi^ 
?p^hich t^afon, they oaght to be fown ujideir furrMr 
when the ploughing is delayed till fpring. Of^tt 

prdxtiy beans excepted, they app the ieaft in daiir 
gie^'of being buried. •• r. ; 'i 

Peafe (Uffer from beans, in loving a dry foil 
^d^'% dry fej]dbn. Horferhoeing would Jbea 
glf&tf'l)<Snc^, could k be performed to any ad*- 
^^fitagci J bat |)cafe'grbw expcditiouPy, and fpoti^ 
^li'^oVcr and- c6*fertlie ground, which bars? 
pfeughhtg.' Hbrfci-^fiew^ Ijas Bttlc effea whe» 
tHepfents are'hg^*':^ ind wben they are; 
adiiinced tdi^ti^ fedijefited^ljy that culture, their 
Ich^ iJte^em^^i^ '^^Eaft growing at the km^: 
diae is the cat^ * of thdr carrying fo little feed r 
^ fiicd is burictt '4m^hg the Icaircs ; and the fuh' 
cannot penetrate tp make it grow and ripen. The 
Q^lf "^ra&ieable remedy te obtain grain, i% thin 
fb^ng ) but thick ibwing j»oduces ^lore ftraw, 
at\d theHows the grotmd more. Hhlf a boll for an*^ 
Bltglilh acr^ m^y be reckoned thin fowing } three 
fiHdtsi thick fowing. : 

' IfdtVBtithftaiiding what is {aid above, Mr Hun< 

N 1 ter. 
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9^^ anoteil jfarmcr in Bemckihtre, has begva 
4^. late to fow all his peafe in drills ; and he never 
j^uk to have great crops of corn as we)l asvof 
4^raw* He lows double rows at a foot-iiitftrval, 
and two feet and a half between the double rows^ 
which admit horfe-hoeing. By that method^ he 
has alfp good crops of beans on light land. 

Peafc and beans mixed are often fown toge? 
ther, in order to catch different feafons. In a 
moift feafon, the beans make a good crop ; in ^ 
dryfeafon, the peafe. 

The growth of plants is commonly checked J>y 
drought in the month of July ; but promoted by 
rain in Auguft. In July, grafs is parched ; in AU- 
guft, it recovers yerdure. Where peafe arefo far 
advanced in the dry feafon as that the feed be- 
gins to fprm, their gfowth i^ indeed checked, 
but the feed continues to fill If only in the 
bloffom at that feafon, their growth is checked a 
Uttle ; but they becpme vigQjFpus again in Auguft, 
^nd continue growing without filling till flopped 
\yy froft. Hence it is, that cold feed, which h 
early fown, has the beft chance to produce corn : 
Jiot feed, whigh i^ late fown, has the beft chance 
tp produce .ftTaw, 

[ , The f9llowing method is praftifed in Norfplk,. 
(qt fowing peafe upon a dry light foil, immediately 
bpcijfed froiQ jpafture. The ground is pared with 
^ plough.c^^emely thi»^ and every fod is laid ex- 
" ^Gtly on its back. In every fod a double : row of 
feolcs is made. A pea dropt ix\ every |iole lodges 



f 
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in .^ flay'd ground immediately below ^ the fod;^ 
tlif i#s ItS' roots horizontally, and has fufliciatt 
^d&VL^clf This method enabled Norfolk fiirmc#^ 
Jhi'tfaebaren year 1740, to-fumifli white pe^fe (b 
.^S'at ra s. per bollt 'f 
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Plants cultivated for Roots, 

PLant s of that kind comirionly cultivated ill 
the field, are turnip, potatoes, carroty 
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'--iTt' animates me to have opportunity for gi* 

^feng direftions about a crop, that the beft farmers 

\n this country have nbw taken into their plan of 

hulbandry; irtd that does not altogether cfcape 

*emifaiail fiiriilcrsi.' Nor am I acquainted with. 

a fmgle inftaricd ih' Scotland, where turnip feurly, 

begun halve been f eUhquifhed. 

• The proper 'foil' for turnip is a gravelly foil ; ?ind. 

there it can be raifed to the greateft perfeftion, 

and with the leaft hazard of mifcarrying. At the 

faihe time, there is no foil but will bear turnip 

when ' wdl prepared . 

' No peirfon ever deferved better of a country, 
$Jian he who fyrft cultivated turnip i^ the fields 

N© 
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Jfkf plant is better fitted for the climate of Bik^ 
|fa plant profpers better in the coldeft i&it ^^^f; 
^ no pUiit contributes more to fitMlliiy/^ '^^ tf 
tirbrxL there has hotfor two ccnttiries beiSPSflftcJJ 
ii(i6^ into Britain a more valiuible impttiVitSmnt* 
-^ Of all roots, turnip requires the fineft mSfiltf ? 
^mA to that end, of all harrows froft is the'beft;'4^ 
(ciSfcr to give acccfe to froft, the land ought to b'^^ 
ptFt^red by ribbing after haryefl:, as above di- 
tt&cA in preparing land for barley. If the ficM' 
be not fubjcQ: to annuals, it may lie in that ftat^ 
lilj the en4 of May ; otherwise the weeds muft bfe 
deftroyed by a brakcing about the middle OfA- 
pril ; and again in May, if weeds rife. The firff 
week of June, plough tl^e field with a fhallow 
furrow. Lime it if requlfitc,- and harrow the finie ' 
into the foiL Draw fingle furr^jws with intetvils' 
of three feet, and lay dung in tlie furrows. (Jo- 
vcr the dung fufficiently, by goifig round it with 
the plough, and forming the* three feet fpaces in- 
to ridges. The dung coftieS thus to lie below the ^ 
crown of every ridge. 

The feafon of fo wing muft be regulated by the 
tinie intended fqr feeding. Where injtended for * 
feeding in November, December, January, and 
February, the feed ought to be fown from the ift*^| 
to the 20th of June. Where the feeding is iar' , 
tended to be carried on to March, April, and ^ 
May, the feed muft not be fown till the end of 
July. Turnip fown earlier than above direfted, * 

flowery 
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jfj^yi r^et^h in * g6od xnej^upe unfit ibr foc^ 
^A;wi\|KUfb,ia(er9^ it doed ncK aj^Oi-viatBdvil}^ 
Ijj^ifqp^^utifrom the leaves.. > - v i. ;}-,( ^x 
LifHW^c^^^ drill^ough the feed^ay rfce f^^ 
io^ffp^iSmiikndSj the iafeft t^y is to ib^^.tliiyk^ 
"^(liini^^i^ is liable to many accidenttf^. ^sriai^ 
4)^Y^i; froox being counterbalanced by ihe^$^^ 
pfP[ice t^t is faved in thipni^g.. ThfdC'^fowip^ 
4jW;b<?r th6 ravage of the black fly, a^d Idakven^ 
iil^l^ient.crQp behind^ It is aprote&ioii againft 
d^^gbt^ gives the plants a rapid ^ogrefs^ rai^l 
e^aUifhqs them in the ground before it tisnefid''^ 
^1^0 thin them. . _. 

> .The. fowing ^rrdp breadcaft is nniverfiailr irt 
^jjgjjaflfjp .and r cpflwnon . ; in Scotland, though, a 
b|^b^9^8,i^^^ of 

lump is, that;j, ^W^l: ^.P^Qfit?^ble <?rop, it makc^.^ 
a^i^oft. ,com|^^tc Mpj^^^^^^ the . latter, jeannot b^ 




c< 

turnip; m rows at three feet diftancc : wider rows 




is, about four inches high, ailnual weeds will ap- 
pq^. .'Go round every interval with the flighteft'^ 
furrow . poilible, at the diftance of two inches 
from eaeh^ row, moving the earth from the ' 
rS^s tc^waitd the middle of the interval. A thin 
plate of iron muft be fixed on the left fide of tlid* 

I^lough," 
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^bligh, fd^prcrtcni^ the eavth from Min^lifaBf^ 
lliid^bittyu% tbe t9]X9ilp.'V<Next, let wotnoi) beiMkB 
|ki$x4 ta-i»)Qed thfii fk:^^ t&igimi|iMEbikk 

Is bctttr^ ^nd cheaper doqe, thairwithflBfe baoB^ 
^feSk ^;TliM^jh^4K)e» befide^ istapt 4>d difttnb As 
t&p^oi &^4umtp thai art to iland) and loclbaitii 
likmiQp^M drought by removing the earth ivmii 
them» The ftandmg turnip are tp .be at the* ibi 
fiance of twelve inches from each other : a greatly 
crdiftarioe makes them fwell too much ; a ld& di^ 
ftande affords them not fufficient room. Awou 
tpan foon .comes to be expert in finger-vsreeding^ 
The following hint may be neceffary to a learner^ 
To fecure the turnip that is to fland, let her* cover 
it wth the left hand ; and with the right pull up 
the turnip on both fides. After thus freeing. Ae 
ftancUng turnip^ fte may feMf; ufe both haildsij 
Let the field remain in; this ftat^, jfeilt the ?ippear-! 
arice of new annuals make arfeiec(nd ploughing 
neceffary ; which muft be in flic rfiuiic furrow with 
the former j but a little deeper. As in thi§^ plough- 
ing the iron plate is tcr be rfeiiioffecf, .part of thd 
loofe earth will fall badk' on ^6 rbots of the plants : 
t|iie.reft will fill the middle, of ,th? : interyal, ■ and 
bury every weed. When weed^ begin ag^in to 
appear, then is the time for a third ploughing^ in 
an.oppofite direftion, which lays the earth' t6 the 
toots of the plants* This ploughing may be a- 
bput the middle of Auguft, after which, ^wfjadis? 
rife very feintly. If they do rife^ anotherlpkmgh- 



|slgi^ji%di»r the g^BOaad i}S^ ^m^ 
sitTtUii time* rife in tkecowyiiinajr be ckared^/ifaiiii 
Mdiiiadihw^iiirhidi can do Itftk mi£diief amotq^ 
fflasts obftattt^twdVe inches from each othcrw -I 
ttdi dsMtori however from experience; ifci! it I3f!^ 
betcidbnc ioheapear with the hand P* And after the 
JcBMJtfi Fof tsirni|» in tt row meet together^ the 
hand is the only infbrumeht that can be api^^d 
Arweeding/ r .:■! 

. . TnlL was the father of h(»de-boeing hufbandry^ 
and to defert his method requires an apology. 
Hhtzfology r make is, thiit the method I pre- 
jeribe and have long pradifed, is more fimple, 
left opi^oief and, as far as I can judge, equally 
Ibcccfe&d^' Our farmers ought to be excited by 
ttnrj art to embrace the coltivat'ton of turnip ; 
3^ nothing will' conttibuie more than to render 
k «afy and fiidptei Tull's method is not a little 
^iiri<^te ; and €o its intricacy, I am perfuaded, is 
^wing the negle^ pf it in £ngiand^ 

• Children under thirteea may be employed to weed 

turnip with the fingers. I have feen them go on in that 

work witK aliicrity ; and 'a {mall premium will have a 

good effe^ Cuftom, a fecond nature, will lead them to 

"itkmk^ tfiat ll^eedmg Uirhipls no lefs iieceCary than fovr- 

-toi^ tbesiM For bdys ^d girb aiboivcr thirteen, a handt 

Jjnoe adapted to their fize Is an excellent inftrument : it 

ftrengthetis the arms amaaingly. In driving the plough, 

'the legs' only are cxcrcifed ; but as the arms are chfefly 

employed in hufbandry, they ought to be prepared be* 

^^rehand bjr gentle exercife. 
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^^jTO Jil^ow,wi^^ of Afip9|pa XsifiB* 

|tp^^:%4li)^^^ may bc: ufod iSm^i^yS^i^m 
m.^W^My^ atpncc- Hand^hocwg i»jBlifq6#fS 
A3^IigS?«n4 ; bccaufe the M iwu|«f tfet:b|««8l 
^iltfm it^;i:oimnonty full of roots, 9riii4^M^eft 
j^xqtbctxsiv under gi:punid than wbei^ brought 
ipj^ (urjbcc by die plough. In die mean.doEUp^ 
whi^ tibcfe.su'e the afhes will .fixiire^ 

good crop. 

, The black fly U a great enemy to turnip; and I 
jB^y juftly iay the only enemy» becaufe^^^jBiry % 
.ther artklexan be fecured, by ikiU V^^^^^^ifSlf^P 
in the hufbandman*. In ^ dch andiiii^iii.jlbjyiy 
where thp black fly is . inlUs^y^ly cUre£be4 to 4!^r 
pofit its eggs, I tafe?.,itrt© bftrMi;WC(?iq«pr»bte 
enemy. Our only fecurity .'isi.ftj chaix^c Ac fiM 
of battle, by raifing turnip ,'il| a ijfiQoriih ground^ 
or in ground newly brpkoi-^^^'l^^cxordipg to ^t^^ 
direSions given above.**, v^*,- ^ . c . . 

2. P <► T AvT Qv K as;: 
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. ^ The choice pf fpil is npt^^^ea^er jmpgrtan^^ 
Jn any other plant than in a:^ato.^ . 1^^^ 
in clay foil, or in rank blackjoa^ lying low wicb^ 
put ventilation, never ma^cis palatable^ ^Ppd*. -^HS 

• Chap. 3. § 2. i . 






ii^Sttkei^n^ k ft ptdper inflnimciie fo»^ «9Afii^ 
lte>#yht%j drior pretMtriqg cormil^dl^'olUi^ 
09i^s%acceffibie to ihe plough ; hist-m raMg 
fmitiks Uk'qa^tidtki, the i>bttgfa i» the bnly'M- 
ftrumcnt.- "■'-'■■■^- '';;'-''r 

iAdU<l^;^vrcfcd»ir and to have a faBow at ^e finhe 
^i^.imtt>the crop^ no judicious ifarnaer inii tlunk 
^n^B%' poteteiiis ih to)"other way^ In Septem^ 
^%i l^bcr,i^ ib^ i^^that year's crop n remo- 
^ll6l^;~ld^ihe-fibld4ia^%>iSt»u(higfurrow4 a crofs- 
lfaik^%^«i«p Sftd<1tj^^^eibtd of weeds by the 
idCSienti^ ^tmf, f^IVirffiieik^td three.feet ridgts, in 
IBat1bk<«(yfi^m%il'/^I^1tis die proper timb 
for planting potatoes. CrdS-brake it to raife the 
furrows a Kttk. Then lay wcU-digeftcd horfe-dung 
along the f urxows; vpomwhidi Jay the roots at 
eight inches diftance.: Cover up thefe roots with 
t!ft^^pI6i(i|lirg^ This 

ttSteci 4^ wanh VM for the potatoes ; hot duttg 
ifeibW^;' iiiSl a.i(k)fe c^^ above^ that admits e^ 
Slifcryt^^of the fiin^ As fbon as the plants ap- 
pear above ground, go round every row a fecond 
time with the plough, which will Is^y upon the 
^ O 2 plants 
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'tite'&Bi^K^ tinaie kmryr all ther annuals ; r aiuli jthbmBI 
%fflptete die j^ \sacn 

^^]^ato^ aril fixincUeshigh^; dic'idmigl^^th 
the deepeft furrow, mtifl: go ^wko. alent^iJfite 
>M^^ of e^b interval in oppofifee dkcdt^/^Iay-^ 
4%^eaff!r1ii:ft to one ro^5 and iftxt totbcb^if* 
JfSmA to pcHbrm thi» work^ z plou^ iritb.\a 
iidduble nibtiM-board will be more czpcdittcrus^ 
IBfi&tas the eartb cannot be kud doTe to the roots 
•by the" pld^fgh) the fpade muft fucceed^ with 
ti^hithibur'iticbesF cf the ptants muft be cdvered, 
leaving little more but the tops above .gcownd"; 
ffid this opcfration will at .th«Hpune time bur; j^I 
the weeds that have fprtmg fince the* fo^fmei* 
ploughing. What weecto arife kfter, niuft be pull- 
ed up with the hand; 'AJi<3kS i^ never to brufed 
licre : it cantict'go fb die^ a« «d iteftrtyy the weeds 
without cutting the 'fibfei bf ^he^^daifts ; and if it 
Ikim the furfacc, it bniyciiM' off tfte beads of .the 
^ceds^ and does liotprev^t thei^^ptifbilng again^ 
The fhorteft and mbft ^**fo6b^fiiethod of ta- 
king up potatoes, is to ploiigh^oWte round every 
row at the diftancc of four inches, reriioving the 
earth iFrowi the plants, and gathering up with thtr 
hand all the potatoes' that appear. The diftancc 
Is made four inches to prevent cutting the rootSy 
which are feldoih found above that diftiince from 
the row on each (ide- When the ground is thiis 
efeared by the plough, raife the potatoes * t<ath a 

fork 






^limeid[nH»» a fpade^ as itidfaea' xwft at tlie rpaw^ 

i^rq^ia^potato teilt be left. : : >; d- 

v^iU'iK^KtCMb ar^ti coml<»rtable food fdr (Jterllmr 
]S«^e^-b is of importance to have dtenv #r^ 
jeiit^fovgti^ For a long time, pat3a^)e8 in §fl9t« 
land ^^svere confined to die kitchen-garden j;k)4 
after tfaey.vere Ranted in the. field, it was not 
Imagined at firft that they could be ufed after th^ 
ia^tfa of December* Of late years they ha^e 
bettt /Mind to anfwer ^ren till April ; which has 
' |Nr0ved a gteat fiippoirt to many a poor fiunily, as 
fhiry are eafily coerced, and require neither kiln 
Hoc; miB. But thet^; is no caufe for ftoj^Mng 
irflcre-' It isrea^tP-pi'eferycthcm till the next 
fcrop •. - When! takea a^of the ground, lay in the 
cdmer of «?rbfiffHii t^uaiitity that may ferve till 
Aprils coiNCtoti Irona^froQ: with dry ftraw preffed 
down : bjte]^thie> f j^painder in a hole dug in dry 
ground,^imixed)^ti(;i^h the huiks of dried oats, 
•fend, or the -dry l^y?s of trees, over which build 
a?ilacfeof bfiy pr :<?f?rn. When the pit is opened 
%r.!|aking out .^potatoes, the eyes of what 
Ji^yea tendency to pu(h, niuft be cut out y djvi 
this cargo will ferve all the month of June. To 
]^ ftill .more certain o( making the old crop meet 
tb^ new, the fettmg of a fmall quantity may 
bt delayed tUl June, to be taken up at the ordi- 
' nary 



i|}P9 .dime, biefipfre hoULM TbU cia!gp^:Iiavbi^ihim 

i||qpf)p4 t^^ not l^f(^'(fea^«^ 

IP^jM whatfH^idfciai^inL oxi ^ xbixivf 

Y^^.tb^ ci(«p baippaA to^be cxhaiifted i^dbsi^li^ 
iij^r.j^rj^ is rofedy^ the intcrvd^ may bfeifttpp$eft> 
ty the potatoes iof die new crop iStat ht tidbt'tA^^ 
6igSff9^ ta, he picked up m± the hand ; '^t$iy 
iar froni hurting:the ci^p^ will rather imprOV6i6'^ 

3. CabIrot and Fars N IP. 
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. ,Of all. roots a carrot requires the deepeft fi>il^^ 
It ought at kaft to be a foot deep, all equally good ' 
horn top to bottook If fiidi a fcMl be not iii the 
hnoiy it may be in&Kle artifidatty by tireil<£'^^ 
ploughing^ whicb brings «» fS^Hmktc ^fik ^^ 
ver had any comiiumk»ilbilH^i»feK^<^ fun Or scrF/ 
When ttus new foit ]is4ttffi(»My -ifilproved byaM 

crop or two with ditfig^ it b' "Gt £bfr bearing car^ ^ 
TO^. Beware of d^ngiBg:ttle^year w&en thecar- 
TOts are fown j for with frefe dung they feldoni" 
eicape rotten icabs. 

The only foils proper for that- root, are a loam 
and a landy foil, ^ ^ J a 

The ground muft be prepared by th^ dccpeO: 
furrow that can be taken, the fooner after harvefl 
die better ; immediately upon the baqk of whidbp 4 
a ribbing ought to fucceed as dircSed for iKirlqL 
At the end of March or beginning , of ApjiJ^i 
which is the time of fowing the fecd^ the gxpiond f- 

muft 



wlkich is no ciqpeofiye opcxsoiMnr^^^ cta^iR 
iggfimAJA to^aqre or .two : i>ii|r> il&^ ^[jMx^ 
ctfbgfliqid»dob^greater» the imertl^s? oU^ do'^H^ 
tkiiw*xM» order for horfe4idci!%;^^^^^^*^q ^.^l X^ 

pe;^fQ, IP^ piMrdkl {urrow9 with.tke'|)l«ki^:^ta# 
feet from each other, in order to carry off aiqr 
redundant mo^r^ r > 

At P^rlington in Torklhire^ from the end of 
S^lenib^r to the .firft of May^ tw^ty woik^ 
t^l^^y four buUockfy and fit mtlk-cowsy i?mte 
f^ jDfl 4^0; carrots that grew on tbm acrea ; attd' 
^iq^ ai^ii^a^ nevqp; «a^:.aay c^her food bat d 
i\t|^^s^/ l%r;a4& ^ai^iOGCtUent : and, ovet 
ai^a^vcy duy^^ ujpon irtiat 

«^;jte^ ]^;qlte^(4Md^ have this hSt 

froi^ undoutttiKfiadthcirity* 1^* - ^ 
^^^c cokute ti£^>3d^ thil! 
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YLANTs cuLtivatei^ Foa Leaves* , 
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rir^fej^ "^jfe^ ihany gardeii-plants of this kind, 
*"■ l^fr' plants ^^p^^ for the field are cal^."^ 
ba^<;^lred and white, colewort, plain and curledj^ 
I kttttW vetHr fittte difference in the cultivation i^ 
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^i« P R A C'T I C E.-^ intfft 

tEcfc i^hts. And thcfrcforc, (o fiiyc ttouttfcT X 
jHajll confine myfclf to cabbage. TKc re^kSifP^'ftff 
eaGly zf^ly to the otW plants die difd£lBBi^a^ 
givep concerning cabbage. "''' ^'\?"/ 

- Cabba^ is an interefting article iti YivdtiiiiS9jfy 
every foil being, more or Ifcfe proper for it.* "If is 
cafily railed, isfubjeiQ to few dif^es, refiits frBlfr 
more th^n turnip, is palatable' to cattle,^ and foon^ 
tr filk mem than turnip, carrot, or potato^. ■ ' "* 

The feafon for fetting cabbage, depends on tht 
ufe it is intended for*. If intended for feeding iiri 
November, December, and January, plants pro^ 
cured from feed fown the end of July the precedingf 
year, muft be fet in March or April. If intended 
for feeding in March, April, and May, the plants 
muft be fet the firft week of the preceding Jutf^^ 
from feed fown end of Febtuiary or beginning 
of March the fame year." The late fetting Of flie 
plants retards their growth j by which means they 
have a vigorous growth^ the following fpring. 
And this crop makes an important link in the 
chain that conncdls winter dtid fumiher green' 
food. Let me obferve by the by, that where 
cabbage for fpring-food happen^ to be neglefted, 
a few acres of rye fown at Michaelmas will fupply 
the want. After the rye is confumed, there is 
time fufficient to prepare the ground for turiiip* 

And now to prepare a field for cabbage. 

Where the plants are to be fet in March, xhtftcld 

flduft be made up after har\'cft, jn ridges thtcc 

i feet 



$Jl2^3- Cu*Ti^%o|-PVHTs^a| Food, iij 

M»/«B«5»» ^r?t ^nd 4r.x, to |g 

^(^biixiW^'^:^^ ?9!»V?rt the fiirrow ;mt(^' I 

gj^jT tj}ff^ )5?l?;. P^t them fo as feq;xakc^^i 

fe^f ^¥fS. '^^ '^hKb a gardeni^fs line ftretched per- 
pendicularly croffk Jth^ furrows wiU be requjfite. 
TTlus will fet each plant at the diftance precifely ot 
tb|e^ feet from the plants that furround it. The 
pi^ipde of this accuracy, is to give opportunity 
JtlffplQUghing,- not only along th^ ridges, but crofs 
tj^o). I'Fhis mode is attended with three fignal 
ad^ftnta^es': it ^j&yes hand-hoeing, it is a more 
G^pigjct? dreffuii§*Q,jj3fi foil^ a^d it l?iys earth neat- 

if.||ie fta]p^i^f:ef,zj^i,jcqmpote4o^g(>od earthy 
i|ci%fh;;jpj9|Mg^9|jj.3f^r, the pr€cc(lmg <:rop wii 

4>«^.tthe.#eldjn^.tj)irc?-feet .ridges aa abovc^ 
oj^ljl^t ,tQ. be ,ii|i9»5dia$^Iy .befprc the duo^ing for 
tbe^jai>ts., ....... -.' 

/ if ^.^ceds, hgippcn to rife fo cloffe to the plant^ 
as Wf,to be reached by the plough, it will require 
y^. ijltle lahspur to deftroy them with a hahd-hoe^ 
^.f.JtJnjp^ tjiiifQ^l be ^uch infefted with ^nnuals^ 

ItTO ril^b^^li ?ft^^ ^^^ P^*'^^^ iMTf fet will be ^ 
\.-.^ri * ' P ^ ' "" fuflkierif 






fiA. P R A C T I G E. 

Sufficient drcflfaig. Th^c firft rettbyfcs^^the^lSai 
firom the plants; the next, at the diftance'^dF'l 
month OTfo, la^s it back. '^^^-'^ 

■ Where the plants are to be fet in July^ iflife field 
muft be ribbed as direfted for barley. It'' odght 
to have a flight {toughing in June before 'die 
planting, in order to loofen the foil, but not fo aft 
to. bury the furface-carth ; after xurhich the threc- 
fcct ridges muft be formed, and the other partis: 
culars cjirried on as direfted above with refpefl: tq 
plants that are to be fet in March. ' 



G H A P. VI. 
Culture q^ Crass. 

' . • • - . J. ■•■-,. • •-.'.• • i . ; 

THE graffes commbnly fowiilFpr pafture, fox 
hay, or to cpt jgrecrf^ for ^cattle, are red 
clover, white clover, yellow clovet, ryegrafs, and 
narrow-leaved plantain, comittdhly Called ribwort^ 
Among the great variety of giraffes^ there is littl^ 
doubt, but that fome new forts may be introdu- 
ced to advantage. But without meaning to fliut 
put light, I Jini certain th^t the grjiffes mentioned 
^nfwer cpmpletcly all ufeful purpofes of huf- 
bandry. 

' , Red clover is of all the moft proper to be cut 
green for fummer-food. It is a biennial plant 
when fuffered to perfeft its feed ; but when cut 
^ kreen. 



^^^* ^uftttrR* Of ©Rtosfe iti 

gff^,^if<wiU laft tlHCQ ytZTSy and m aidry foU 
|oi)ge%> (At the iame tittic the fafeii courfe is to 
let it (land but a fin^e year : if the fec6nd year'f 
^9P jbs^j^ri to b^ fcanty^ it proves, like a bad 
^qp pfiLpeafe^ . a great encourager of weeds by the 
flidta:»/it!affords them; Sainfoin' and lucern make 
excellent green food ; and, when preferved clean: 
ffOKt weeds, they vnll ftand good ten or twelve 
years, e^cially in a deep gravel. There they 
extend their roots very deep, and will grow vigo- 
roufly in a dry fummer, when other plants of 
(horter roots languifh by lack of moifture. But 
except in fuch a foil-, I venture to declare in fa- 
vour of red clover ; and my reafon iB, that the 
^xpence of fowing it yearly is much lefe than that 
of hand-hoeing laipfoin and lucem^ frequently e- 
very yean Sainfoin indeed feems to be the har- 
dier plant. Farmers about Batfi fov^ it in their 
higheft linfltieltcred grounds ; and it endures froff 
better than clov6r^ or any fort of grain. Like 
plover it is fown with bafley ; and as much feed 
is. given a§ . of barley. It is conimonly cut but 
once the firft year; and the firff Winter, cbal- 
aflies are fprcad upbii it. 

^ Here, as in all other crops, the goodnefs of 
tcd-cldver feed is 6( impoftaAce. Chule pjumji' 
feed of a putple colour, becaiife it takes oh that 
colour when ripe, ft is red when hurt in the 
drying, arid of a faint coloulr when unripe. 
Red clover is luxuriant upon a rich foil, whe- 

P 2 ther 



terdaf ; Tb4% ^t* gwiv^ r it will gtt«*t*«ttiii^ 

To have red cl6ver in peffe^^idlK ?l^oa)d il^n^ 
lifiS^*' HF net tulSd^ ^^ 

^niJf!^ppoif^^ f6t diittibtftk^ dK feed^v«i^^ 
-w^ich- Mniift be tovcftd by i ihttdl Mmtr tirlth 
VPct^ tid largefthditof agah!hm«-take, thrbe ilichb^ 
king, and fisc kchen iitfunderi^ dF vAiidr thtti^ k 
Si df Isiught Mfrextd. lit hWrO^ring^ the ; nm 
ihiduld Walk behind with ^ t(^ kl his hai^'flfted 
tp the back part 6f the barrt>i^, w*dy tt^d^n- 

Vbots, whirfii«^\iititA!l!he-4tesd^^«tt4dl^^ 

Nature has nol'dete^iriti!! MfiptitW ^i^fk 
For the feed of red clofTCr ttbfc^aft 6F other ^dr 
Jt will grow vigorotilly'/frdm kwo inches deep, 
and it will grow whehWety edV^ifibd; Half an inch 
t reckon the mod advantagtdlis pblitioh m day 
ibil, a whole incH m wHarfe 1?gHt or looic. It is 
a vulgar error, that fmafl feed* ottghtto be Ipa- 
ringly covered. Milled by that crtor^ Ktfmers 
^commonly cover their cto,ver-feed with a bumy 
l)ratich of thorn ; which not only covers it une- 
qually, but leaves part on the furface to witheif.3n 
the air. : - • . 

The proper feafon for fowing red clover, is fironv 

the 



itefit bM9'4tc^nk!ffity»-.v: , .;.. .0-7 ov^ri ,>t 
iitsdibfatwi^ thb tbtttttb and the tw» fere^^dgg^. 

hofiow of? iKe' haAd as madi as!^ fe^0 ia >it^- 
ing three or four ftcps ; and to jofal the ^gieif$.|6 

^e pktm lb IttDl^ly, » to tn^ke mshf Itrvall hol^ 

foir thrd^g out the feed, A liviid diofed fp jpofe- 

iy,: j-dfembles the role of a waterfnig ptsc^ wJbich 
fewers the mter through a number of finatl 
iJbftleSr 

it; ^Q^e e^M )» gre&ter blunder in huib^nd« 
: IJE^* Jhwi to be^tjftetf jfcg of feed^ Ideal writers talk 
jii JWN^pg ^n gyg^.^jykjj, four pounds. That 

ii^i»it|^.t)£^ l^ft|» Jfey fl^ey^/««iW ^ ^^ acre with 
j|^©it&,.as th^c^ t^ to ftand- I admit 

tWi; rule itt bj^,goo4., where, grain is the objeft ; 
jl^Mt it w2^ jit*|i^^ i^^i^^^ii^ to grafe. Grafe- 

i^k^i^^^ fig;j^|p0.&^ the plants flicltcr 
eijtte wither ^ they main all the dew: and they 
jsiiul pufh upi^^rd, having no room laterally- 
p^erve.the plaw^^wh a faek of pcafe, or of o- 
ther |;r^,^ has been fct down for fowing : the 
feed dropt there, accidentally grows more quickly 

than In the reft of the field fown thin out of hand : 

I have feen it fix inches high, when the reft of 

.^thc feed icarce appeared above ground. A young 

r, plant 
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libnt of clover, or of fainfoin, according to T\^ 
xfi^iy be raifed to a great fize where it haaxoq^ 
hfit the field wUl not produce half the^qiii^^^^ 
When red clover is fown for cutting grcqi, tljf^ifp' 
Qught not to- be lefs than . twentyrfour pQun^ ^p 
an! acre* A field of clover is feldom too thic]k; ; 
Q)C. fmaUer a ftem be, the more acceptable it is to 

oittle* it is oftep too thin, and when fo, the' 

1. ' ■ ' • . • ' 

Qipxis tend to wood. 

.^'Red clover is commonly fown with grsdn ; and 
£he doubt may be, what grain is the moft proper. 
I pronounce in fevour of flax ; and I pronounce! 
with confidence from multiplied experience. The 
foil muft be highly cuhivated foi ^ax as well as 
for red clover. The proper feafon of fowng is the 
feme for both : the leaves of Sax Seing yeiy 
fmall, admit of free circulation of air : and flax 
being an early crop, is removed fo early as to give 
the clover time for growng. In a rich foil it has 
grown fo faft, as to afford a good cutting that 
very year. Next to flax, barley is the befl com- 
panion to clover. The foil mufl: be loofe and fi-ee 
for barley ; . and fo it ought to be for clover : the 
feafon of fo wing is the fame ; and the clover is 
well eftabliftied in the ground, before it is over- 
topped by the barley. At the fame time, barley 
commonly is fooner cut than either oats or wheat. 
In a word, barley is rather a nurfe than a ftepmo- 
ther to clover during its infancy. When clover 
is fown in fpring upon wheat, the foil, which 'has 

lain^ 
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#fi%96 Of tecmonths without beirtg ftirred, U% 
Tifi^bper feed for it ; and the wheat, being in tiife 
yJ^i^" bf growth, overtops it from the hc^ii^' 
iSHgJ ' It cannot be fowp along with oats, becaule 
8f trit ^a^ard of froft ; and when fdwn as ufcial 
amotig bats three inches high, it is overtbppcci^ 
and never enjoys free air till the oats be ctrf; 
Addi that where oats are ^wn upon the winter- 
furrow, the foil is rendered as hard as when under 
wheat. Red clover is fometimes fown by itfd^ 
without other grain ; but this method, befide I0-? 
iiing a crop, is not falutary ; becaufe clover in its 
infant ftate requires Ihelten This very year 1775 
has confirmed all my experiments about clover. 

In part of a field, flax was fown with it ; in an- 
other part, barley j and, in the remainder, it wa$ 

fown alone. The clover on the firft was the bell % 
on the fecorid, inferior J and, on the third, the 
wofft. Yet the barley was fown thin, as it ought 
to be with ffrafs-febfls, and was but an indifferent 

crop. .. • 

And this leads to tlie quantity of grain proper 
tp be fown with clover. In a rich foil well pul- 
verized, a peck of barley on an Englifli acre is att 
that ought to be ventured ; but there is not much 
foil in Scotland fo rich. Two Linlithgow firlot^ 
make the proper quantity for an acre that produce^ 
commonly fix bolls of barley ; half a firlot for what 
produces nine bolls. To thofe who are govern- 
ed by cuftpm, fo fmall a quantity will be thought 

ridiculous* 



IbU m parfea good ordcr» will (rpm a fiq|^Q-:.J^ 
jrf. barley produce twenty Qr thirty vigprw^s ftp^Kv 
F<:c^c miy flatter theiofclYe* wi^ ^ r?fW%f flit 
cwiPg barley sra?n for food^ if it bappa» r j$N9|ir 
prefg. the dpycr^ This U m excellent reav^is* 
a field of w iiqrc or tyo •, but Uic <;utting ^ i^ 
tenfire ^eld for food I9uft be Aqw i and wh^lc) pn^ 
piurt is oi^og) th« c)QV€;r 19 fino^ed in qU^ 
purti. 

'IV culture of white clover, of ycUov «Iovct, 
of ribwort, of ryegrafr, is the f?ime in genera 
mlh that of red clover, I proceed to their pecu^ 
Jiarities. Yellow clover, ribwqrt, ry^raf^y ^« 
aill of them early plants, blooimng the epd of Ar 
pril or beginning pf May. The two latter are 
evergreens, and therefore cxceUcnt for winter-^; 
pafture, Rycgrafs is lefs hurt by firoft than an^y 
of the clovers, and will thrive in a moifter foil : 
nor in that foil is it much affeded by drought. In 
a rich foil, it grows four feet high : even in the 
dry fummer 1775, it rofe to three feet eight 
inches ; but it had gained that height before the 
drought came on. Tlicfe graffe? are generally 
fown with red clover for producing a plentiful 
crop. The proportion of feed is arbitr^y ; and 
there is little danger of too much. When ryegrJiif' 
is fown for procuring feed, five firlots wheat^mca*- 
fure may be fown on an acre ; and for proCuriflg 
feed of ribwort, fprty pounds may be fown. ^c 
% roots 
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3bv)E&<1iir a'lltf^e t^-mdt» WHii^h csi»K)t -^sfis^ 

m^^W'^ >oot jiuk<» the foil ftiU mo^ftl otMlf 
jffl fftci- '-'%te|hais, once a great far&u/ttev ljj>s 
j^$»%*t^ <liicar<kd in ntoft -pam ^ Bnttipj' 
BBl%ifre tbfi tilaQ3gemem of it tird|4ii»d^rftGKM}; 
it would he reftored to high favour. The com^ 
«f^ prance has beai, to fow it with red clover, 
.and to ^ut them promifcuoufly the beginning of 
}«M Soic green food, and a little later for ha;* 
TliSs indeed isthei^roper le^on for cutting re4- 
d^ll^y^ecaufe at' that time it begins to flower ; but 
.a9>attkat time thefibed of the ryegref^ is approachr 
5ng*^l!d' xjiaturityy its growth is flopped for that. 
yjar,'!«s mtich as ofi oats qr barky cut after the 

feed^is^ri^* Gats or .barfey cut green before the 
feed fomsjiiyilBaffiDtdftM^o other cuttings ; whic^ 
is: the cafe ef ryi^;iJafa,jtof.yellow cjover, and of 
ribyortj* ?By:At{^ mauiagenxent, all the profjijt wUi 
fer^raira that i^fepl^nts c^n afford. 

;JWlif»' red, cljPW^if if intended for feed, the 
gtdUR^il/pught to J^ cleared of weeds^ were it for 
riO'OtW^Pttf pofcj Aan that due feed cannot other- 
^v^Ti JDi^ pncferved pure : what weeds efcape the 
plougb^^Ought to be taken put by the hand, . In 
®l^ao4vrwhen a crop of feed is, intended, the 
iiitfUfcr JBvalways^rft cut for hay. . Thi3 I conjee-, 
r)^^ <^ \ turc 
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tuffc ta be dcmie, a^ in frtiiMrccsi t<y cheokcdWft 
^i^tnh of the wood^ in order to xndcnR%e7tlIe 
ftinti ' This praftice \dU not atifwer witil^i^^ 
thfc^fecd would often be too late fot ripfenljigl «» >ft 
SSWAild do better to eat the clover vrtth fcetffi '^ 
ilie iiiiddle of May, which would -illow Are' fdtd 
te^ttpfehi The feed is ripe when, upoii riibbfii| 
!t? T)etweeh the hands, it parts readily from tllfe 
Hofki -'Then apply the fythe, fprcad the crbplthii?, 
iiid turn it carefully. When [perfeSly dry, t&kfe 
the firft opportunity of a hot day for thrcfhihg it 
on boards covered with a coarfe fheet. Another 
way lefs fubjeft to rifk, is to ftack the dry bayi 
ahd to threfli it the end of April. After the' ^A 
threfliing, cxpofe the hi|{ks to the fun, andtibi^ 
them over and over till tio feed^rcmsdn. I^Siftg 
is more efficacious than a hot' <to make the 
hufk part with its feed ; in Which view it may bb 
f^xpofed to the fuh by parcels, dh 4iour or two^bef- 
fore the flail is applied^ • ' ^ ' ^ -^ ' 

White clover intended ftrr feedi-ls managed m 
the fame manner. No plaiit ought to be mixed 
ivith ryegrafs that is intended for feed. In Scot- 
land, much ryegrafs-feed is hurt by trahfgrefflng 
that rule. The feed is ripe when it parts eafily 
from the hufk. The yeljown^fs of the ftem is an- 
other indication pf its ripenefs ; in which particu- 
lar it refemhles os^ts, barley, and other culmiferous 
plants. The bell manner to manage a crop of 
ryegrafs for feed, is tp bind itloofely in fmall 



ftbaifcs^S^deoifig^them at the bsetloiQ to make 
:tUei9gftaiiiil cred: ; as is done^ with oats in nioift 
Scjyfefijhln-tbi* ftate they ifljky (land tiU,fujfc 
jlcidi^nd^' for threfhing. By this methpdt^gy 
jj^ l^fft ^uickly^ and are lefs hurt by r^iit, th^ 
by)f:lQj% l^din^ and putting the ibeaves in fhoc^ 
ps^.^^nh, -The wdi'ft way of all, is, tofprea4 
tl^e x^^e^fs on the moift ground ^ fofr. 41 mak^p 
^^ ibed maken. The iheaves, when iitificiontly 
^i, are carried ifi clofe cart^ to whete they arfs 
lfo:gh!e threfhed on a board, as inentiqn^d abovci 
Ibdf cloirer. Put the ftraw in a ritk, when a hun? 
ji^ ^dne or fo are threflied. Carry thd threfh^ 
it^bdard to the place where anothar ritk is in^ 
iN^ded t and fo on till the whole fi^ed be threflied,^ 
^^L(l^ ftraw rickciJU > There is^neceffity for clofei 
.'dbrts fo fsive the feed,!; i^hich is apt to drop out id 
j^lhjot fun: and5-ais»9bferyed above, a hot fua 
.^tigbt always to jiid ^oftsn for fhrefliing. Carry 
the feed in focks to the granary or bam^ there 

jU);,be fepai's^te^^ir^W the, huiks h^ a £uiner/ 
{^eid :^he £^ a timber floor, and 

turn it once or tiJfiw a*4ay, till pcrfeftly dry. Ijf 
f^red to take a bieat, it is ufelefs for feed< 
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tkdtH. fkolUti6if ikt:^tlat^ tiki 

dt Ae fi^ for ndurifhiMftty and Knte on the m» 
XhifiAg the tipetxayg of the feed^ they draw pro* 
Ifably their wh<4e nourifhaxent^ fron^ the ibS ; as 
&kt iesavts liy this time^ facing dry and witherec^ 
xiiuft bsMi iott their power of dra^ng nourifli^ 
ttieRt fitim the air. Now^ as cufamferoiis phiitt 
■'wit l^tf y cultivated for iheir feed^ ud^are^£>r 

'^ut down till the feed be fully ripe, thejr niily4e 
proDotmced att d diem to be robbers^ f^ne inbte 
hmo Mi. But feci? plams, wh& fomig^ att^iS 
kaves ; and ili diait &ite draw moft of their ]ddli<* 
lament itom the air* Hence it is, that wheife 
eut green fiirfsodto cattle^ a cufamferotid crop 
Is faat iidm bemg a robber* A hay-^crop- accor- 

• dtngly, even whete it confifts; moftly of ryegraft^ 
fe n6t a robber, provided it be cut before the feed 
Is formed ; wkid,^ at any late it ought to be, if 
"iine^otdd havcThay m p^^ And the fog^ 

'^igCj txc}uidS^ the ground/ 

Ixteps the Mdts iisrairinl A I^uminous plant, by 

^^^ btoad ki£i^a4' idnNrs hrach of its nonrifliment 
jfifom tte^air;^' A cabbage, wl^h has very broad 
Uw€$j "askAii tiftthltude of them, owes its growili 
filore to the air than to the foil. One hSt is i^er^ 
t^; tj^at a ca'Sbdcge ctit and hung up in a damp^ 
placfc^ ' I^cferves ks^ verdure longer than other 

• plants. At the &me tirtie, a feed is that part (rf* a 
|>Iant which, requires tlte moft nourifliment ; and fov 
that nourifliment a culmiferous pdant muft be in- 
debted entirely to thefoiU A fegaxKunou^ crc^ 
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OA. the contra^, .when; cut green fot^^^i.if^^ 
he very gentle to the ground. P^afc;ft|44i«ai«| 
^e Icgummous jdants. ; but being culiivs^4^4o|t 
li^, they leem to occupy a middle, ibtio^ n<t^l& 
fo^ makes them more fevere than ojtber leg 
nous crops cut green : their leaves, wtuch gr^w 
fCZfmgt make them lefs ferere than a culmifiyr^ 
rous plant left to ripen. , .,| 

' vTbeie plants, are diftinguifhed no lefs remai^k-' 
ably by the following circumflance* All. the feeds, 
of a culmiferous plant ripen at the fame time. As. 
fopn as they begin to form, the plant become^ 
fbitionary , the leaves wither, the roots ceafe. Jo 
puih, and the plant, when cut down, is blanched 
and faplefs. The feeds of a leguminous^ .I^t, 
arc formed fucceffively : flowars and fruit appear ^ 
at the fame time in diflferenjt parts of the plant^. 
This plant accordingly is continually growing, and 
pufhing its roots. Hence the value of bean op 
peafc ftraw above that of wheat or oats : the lat* 
ter is withered and dry when the crop is cut ; the 
former, gteen and fucculent. The difference , 
therefore with refpeft to the foil between a cul- 
miferous and leguminous crop, is' great. The 
latter, growing till cut down, keeps the ground? 
in conflant motion, and leaves it to the plougbt 
loofe and mellow. The former gives over grow- ^ 
ing long befpre reaping, and the ground, by want 
of motion, turns compaQ: and hard. Nor is thisj 
all Dew falling on a culmiferous crop aftqr £h|t, > 

ground 



§^iKkidkf^^m to harden, refts on the Surface, an3 
^fid&fed-up by the next fun; Dew that falls cH 
i^ic^&i/SnSiis cropj is fhadcd from the tnh^ 
ft^^rodd^fcavcs, and finks at ieifure into ^tf 
^8ttt(d; '^The ground accordingly after a ctihiJi 
ferffis iit6p, is not only hard but dry t after a fe^ 
giiftiiiTiibus crop, it is not only loofe, but foft aijd 
unduous. 

"-^ Of all culmifinrous plants, wheat is the mofffe- 
itrc; by the loijg time it occupies the ground: 
ifirithout admitting a jA^ugh. ' And as the grairi is 
fttfavier than that of barley or oats, it probably 
rfetjuires more nourifhment than either. Sprijijj- 
Meat is creeping into ufe : if it fucceed, it wiB 
^bfeibly be not much trlorefeverc than other ciil- 
iMferous plaittsl ■ It' is obferved above, that a$ 
pekfe'-and bcai^^ta^ part df their nourifhment 
fiti'A the aiir by'ftetif'grech ledves while allowed 
tS-"ffand, the|^1ffW%e lefi from the ground*; 
aiid'by thetr 'tbnlfeint^ they leave it in good 

dinditidn fo^^ftiBfdtjtieiit' drops. In both refpeSi 
ificy are preJFetable to iWf culmiferous crop. 
'^'Cuimifetous crops, as obferved above, are not 
r^Sbers when cut green : the foil, far from har* 
dcttmK, is kept iti cohftanf motion by the pufh- 
lAJ^'df the roots, and is left more tender than if 
it had t)een left at reft without bearing any crop, 
'Bulbouy*rdoted plants are above all fuccefsful in 
fKvMing and pulverifing the foil. Potato-roots grow 
ftk; eighty or ten, itichcs imder the furface j and, hj 
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tfenQir fii^e aad Dumber^ thef dividi? diid({Hll«eriMr 
IJbc JfoU better than can be done by the. pk>i^^ 
rnvfc^utxudy^ .mrihatever be t&e natuj:ii . coburitif 
ilt?; fi^ it is b]ac)L ^H^ben a potato^cr^ }f(^fi!kj»i^ 
jQfhi The potato, bowever, with .refpe^;^ ||f^ 
i|iiality lOf dividing the k/A^ muft yield to a cmtU 
OX)pa^ip i which are large roots, and jpierce4«&« 
en to the depth of eighteen inches* The tumip^^ 
hf its tap»rooty divides the foil more tix^n can be 
dpne by a fibrous-rooted plant ; but as its bulbwff 
root growa mb^ly above ground, it divides ti^ 
Ibil lefs than the potato, die carrot,^ or the parjt 
nip. Red clover, in tjiat refped, may be put i^ 
the fame clafs with turnip. 

Whether potatoes or turnip be the moire geitfjle 
crop, appears . a: puzzling ^ueftion* 1 he ftirmer 
bears feed,, and probably dnuRs more nouriihr 
ment from the foil than the latter, when cut green* 
On the other hand, potatoes divide the foil more 
than turnip> and leave it mOre looie and friable. 
It appears no lefs puzzling, to detormine between 
cabbage and turnip: the former draws more of 
its nourifhment from die air, the latter leaves the 
foil more free and open» 

Here are a number of h&s i What is the re- 
fult of the whole ? Clearly what follows. . Cubnir 
ferous plants are robbers ; fome morCy fome kfe : 
they at the fame time bind the foil ; fome more, 
fome lefs. Leguminous plants in both relpeias 
sr^ oppofite ; if any of them rob the ft)i}> it is ifi 
% a 



<;^|^oii4<><^^^^ ^^ :A aslmifeirbus %ydp^ bc^ 
^f^ffijageiieKsdlf the more pttlrtiatfe^ bift l<E# 
l|Hil(^^i<iig4)em' the of fiich GFop^i-dM^ 

k^ ^rtiiy^^«l^ bf inteijeaied legumitft>tir -cn^SM^ 
iPhdfe) ^n^ttie othep hand, without a tnktui^o^ 
eSdd^f^iis cfops» nt^uld foon rendefr ^ ibiltd«^ 
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- ^^^niefe pi*Hrt^ witi ca#ry the fefmcr fbrift^ 
M^fgth in dire^ng a proper rotisiti&n of crdpsi' 
Where tiling, lime, br other mahtire, can be pro- 
cttred fn plenty td ricruit the foil after feveri!^ 
i!it!!qpimig, I know lid rotation indre proper dr pTd^ 
fitable in a ffarong fdil^ thari t^hestt^ peafe <>f 
6esuit(^3^ barley^ dsats^ fallow.- The SKrhole farm 
it»ry%e brought vsdm this rotatioii, except id 
fdr^as hay is warned^ ^ Biai astiuch command of 
mano|9e iSiis^Crtt is lofi more importance io detorf 
mine wliat Aiottliir^ tiie rot^ioni where r\fQ vs^ 
noKcaa be ftrodur^d rbM the diiri^ coUe&ed ift- 
d^ &rak ::>iCkiiifidd[i:iQg,thftf.cnli^ cropa.ari^ 
iiie more lyrofitattc in'rich land, it ^outd be pro^ 
fxirtttmake^tbeiti more frequent &anthe othei^ 
idnd. But sis there are fe^ fisits in Scotland thai 
wyi cadmit^iUeh frequent culmifer6us crops with-^ 
out(£iiiSering, it maybe laid do\m as a general 
rule^ that' dlttmate crops, culmiferoUs and legu-- 
minouSj ^cpaght Id fdrm the rotation. Nor arc! 
^drqrma^yfofk that* will ftand good, even with 
^8F^£a?^oiiribtei^otatioti^ linlefs relived from tim^ 
^ R to 
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ed^ that crops without ciid may be obtainecTin i 

tolerable good foil, without any manure tut wnaf 

i^ prodxiced in the fettn* ' V^* 

' Having difcufled the nature of plants, as far as 

rotation of crops is concerned, the nature of the fofl 

comes. next under confideration. It is fcarce nc- 

qeffary to be mentioned, being known to every 

farmer, that clay anfwers beft for wheat, moift clay 

for beans, loam for barley and peafe, light foil for 

turnip, fandy foil for rye and buck wheat ; and 

that oats thrive better in coarfe foil than any other 

grain. Now, in direfting a rotation, it is not fuf- 

ficient that a culmiferous crop be always fucceed- 

cd by a leguminous : attention muft be alfb given, 

that no crop te introduced that is unfit for the 

foil. Wheat, being a great binder, requires more 

than any other crop a leguminous crop to follow. 

•But every fuch crop is not proper : potatoes are the 

greateft openers of foil ; but they are improper in 

a wheat-foil. Neither vnll turnip anfwer, becaufc 

it requires a light foil. A very loofe foil, after a 

crop of rye requires ryegrafs to bind it, or the 

treading of cattle in pafturing : but to bind the 

foil wheat muft not be ventured ; for it fucceeds 

ill in loofe foil. 

Another confideration of moment in direfting 
the rotation, is to avoid crops that encourage 
weeds* Pcafe is the fitteft of all crops for fuc- 

cecding 
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cceding to wheat, bccaufc it renders the ground, 
loofc and niellowj and the fame foil agrees with 
hoth. But beware of peafe, unlels the foil Ijtf, 
lef^ by the wheat perfedly free of weeds ; because 
peaie, if not an extraordinary crop, fbfter weeoS^ 
Barley may be. ventured after wheat, if the farni'-' 
er^re'.unwilHng to lofc a crop. It is indeed a rob- 
beij better however any crop than run theha- 
.zardbf poifoning the foil, with weeds. But to 
prpvent the neccffity of barley after wheat, thd 
^nd ought to be fallowed before the wheat : it 
cleans the ground thoroughly, and makes. peafe 
a,Fecure crop after wheat. And after a good crop 
Cfjfppaie,, barley never fails. A horfe-hoed crop of 
tanup is equal to a iailo'fr for rooting oiit weeds^ 
lm^,(urnip does not, fuit land t^t is proper'for 
»:lieatf , .Cabbage /iops w?ll in wheat-foil j and ik 
hbrfe-hoctl crop , of cabbage, which eradicates 
weeds, is a good preparation for wheat to be fup- 
c'^eded by peafe ;ahd a crop of beans diligently 
hind-hoed is li'i t^l* vitw little inferior, " As red 
clover reqiiirfcS fl?e' '^rBund to be perfeflly clean^ 
^'godd cropiif ii-eiWureS wheat, and next peafe. 
In loam, 'a drilled' crop'of turnip or potatoes pre- 
l^tres tixc ground,' etpi^ to a foUqw, for the fame 
fiiccfeffion. 

Another rule is, to avoid a frequent repetition 
of the lame fpecies ; for to produce good crops, 
change of fpccies is no iefs neceffary than change 
otieedi The fame Ipccics returning every ffcond 
''''. ' ' R a ■ 6t 
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0r Mnrd ytar^ will infianibly degenerates^ <afid^te 

^'ft^tY P<^P* '^^^ is reinarkably litc.isifraf^reH 

fjpycTk Nor vill oqr fields bear pleafaBtly^peb- 

l^tu^l 4:rops of whe^t Mter &H0W» ivhich. is^lfbie 

^^icfe.pffom^Englifii farmers. ;. ^^ o? 

v^HithertQ of rotation in the fame field* I add 

jQ^.rviIe' concerning rotation in c^fierent fie)dsi; 

«^di is, to avoid crouding crops one after another 

iq point of time ; but to chufe fttcb as admit ins- 

f^rvals fufficient for leifurely drelling, which gives 

t^pportunity tf> manage ^ v^th the fame hands, and 

frith the &me -cattle } fpr example, beans in Ja^ 

Duary or February, peafe and oats in March, "barr 

ky ^d potatoes in Aprfl, ti^mlp in June or Jiily, 

wheat apd rye in Qdober. 

For illuftrating the foregoing Tules, n f(pw iii-* 
ftances pf exceptionable rot^^ons, wiH not be 
thought amifs. The following, is an ufual rotation 
in Norfolk. Firft, wheat ^ter red dover. Se- 
(cond, barley* Third, turnip* Fpurth, barley with 
red clpver. Fifth, clpyer cut for hay. Sixth, a 
fecond ypar's crop of clover cpmmoply pafturcd, 
Dung is given to the wheat and turnip. Againft this 
rotation feveral objcQions lie. Barley after wheal 
is improper. The two crops of barley are top 
near together. The fecond crop of clover muft 
be very bad, if pafturing be the beft way of con- 
fuming it ; and if bad, it is a great encourager. of 
weeds. But the ftrongeft objedion is, that red 
clqver repeated fo frequcRtlv in the fame field <:3n? 

not 



^rjMriikmgm to be fci^ ^ Sikon m^K^^Jia!^ 
ifaiynfriff ^i^^ fB& ; and the rotatk»i therc^ob^ 
oodieat afte^'iaUow and dung. Second^* burtdjp^a^ 
tcr two plcmghings'j the one hcfotc •iii4nt^4lft' 
JAe lotfa^: tm uwlii ite ly fe^^re the feed Is I^Wiu 
TWi^ i>«8. Fourth, peafc. Fifth, hktfcy; Siiffl; 
{dtfi^^ taid then Mityw. Thie ret^ion eefifilb 
Aiebfxyt Tofalbitig crops. Peafe are thie i^Pkf Rj» 
^umitiottiB CFdf]i; ^Which even with the ff^low is idlt 
fbffici^nt to \d(^eA a ftiff foil. But ifidc^ is gdbd^ 
^ich HI fome meafore hides the bad^fs of thettu 
ef^>lii' About Seati3ii, md ^ tht ^ay ftbm Puis. 
ftou to Gol^ford; the greimd i^ Ml iiK^e jfeveftljr 
hancSed : '^n^at a&er £a}}ow and dung, barkf » 
ottt^, peafe, ¥^^^ biserl^, oats, and then te^ 
««hferiaildW. ThS foil is excellent } and it oiigbt 
4j^eM' **'be4b, torujiport many rounds of fudi 
i^tx)ppihg. ' ■'*•'' "'• ''• ''^■■■'*-'''' • '■ 
' ' :But let n6t but wonder be' confined to this nar- 
Tow j^ ; feiil' \raat biettcr do we find in the ^eii*' 
0ft part IofHitKc6?tint^^ In the pariffies of tra- 
ncnt, Aberlady, Dirleton, Northberwick, arid 
iStlfelftonefobrd, the following rotations were for- 
ytkrij uhiverfaf, arid to this day are much more 
freijuent than any other mode. 

!• After fallow with dung, wheat, barley, oats, 
peafe and beans, barley, oats, wheat. 
'2. After fallow arid dung, barley, oats, peafq 
^4 l^f^nis, whpat, bjirley, oats, peafe, wheat. 

3- After 



^f.^. ^er hikm and dung,, wheat, qj^^. p^^m 

^^, After.fallQW and dung, barley, oa^s, bap$, 
pcaic 



r^ ' i T ' '* ' ^ ' ^ ••(to i)ftC 

Ball Lothian, time out of mind, has been fa-? 
pious for fuperior (kill in agriculture ; > and yet, to 
Jp^ for. inftrudion there, one would be greatl^y 
np^cd> That county, for the richnefs of its crop^^ 
if more indebted to the fertility of its foil, th^ tp 
the (kill of its farmers. Wh^t pity it is, that fp 
fine a county fhould be poflefled by men fp little 
grateful to nature for her bounties ! But their in- 
gratitude is not fuffered to pais with impunity; 
£yery farmer complains that his crops are not fucb 
^ Jthey have been : the decay is vifible ; but the 
caufc, however obvious, is ijot manifeft to every 
one^ Some few who juftly afcribe the dqcay to 
feyerity of cropping, have ventured upon fome 
alterations ; biit fo imperfeftly, from the prepof- 
Jcffion of former pradicej as to have made no 
confiderable progrefe. The following rotations, 
held to be improvements upon th<e former praftice, 
will juftify this obfervation. 

1. After fallow without dung, barley, clover. 
Pung laid on the clover-ftublc, and after a fmgl^ 
ploughing, wheat, barley, oats. 

2. After fallow with dung, wheat, barley, 
peafe, wheat. 

3. After fallow tvith dung, >^heat, beans h^nd* 

hQe4* 



h^f -<^Ut, pt^ aridiies^diffBett,^ nHikxt with 
duiig, barley, clover. Dung hid on the clovcif* 
Mmie: l^priftg-Whicati mt forrow before wintbr, 
and one before fowing. Tumip brcmdcaft^ bia^ 
ley 'and grafs-feeds for pafture. - *v • , 

^'j^4.'^After fellow with dung, v^iat, biarlfeV WitJ 
. (Clover-feed. Clover made hay two ydirs. ABSi 
tUi: (econd year's crop, fallow and dung for wliiwiti 
barley, oats^ peafe, oats orwhe^^t, turnip witK 
dung, barley, peafe, barley, oats. ' " 

5^ Potatoes dunged, wheat, peafe, barley axicl 
grafs-feeds. , \ ' 

\' 0. After fellow with dung, wheat, oats, peaffi 
or clover, wheat, oats, clover. The clover-ftub- 
He dunged for barley, oats, peafe after two ftir- 
ifoWs, wheat after otic furrow. 

7^ Lincoln barley upon ground opened froni 
^afture-grafs, peafe,^ wheat, turnip, barley, clo* 
ven The ftubble dunged for wheat, beans, bar* 

le;^, bats. ^ ^^,^^. ^ , ^.. 

*^^g. After fsJttqw^ and dung barley, clover i'ed 
^lid white for hay, pafture feven years, oats, 
peafe, wheats barley, oats. 

9i Turnip after lime and dung. Barley, with 
which white clover, yeHow clover, ryegrafs, and 
ribwort, are fown> Paftured with Iheep feveft 
years, broken up for oats, drilled beans, batley, 
oats. 

Thefe rotations are far from being orthodox j 
"but It is good to be convinced of an error : and ( 

when 



tiritt to/lhtf|irfl»ncaotd^ ; r.-;; ;x ,4 r3iit bnt 

ioniit apobgy foe the Eaft-Lotlual^ £au?fi»^t^:itt 
tliretfeycif 2^ Tours of! Young the itk^xmitiifilini^ 
tfft'fouiultvin the beft counties of EiigUn^^esc^ 
JL^ples itrithxnuf Old, of rotations no lcl(s :es»cet]U 
tbnabk &aa^ixikny c^ thofe mentioned. '^ r : ' 

tu Where a field' is laid down for pafture iniotdec^ 
to be rechiited, -it is commonly left in thif^ HSatd 
nfiuiy years .} for it is the univerial opiiuon^!^tbt| 
the longer it £eft#..theiri£hec,k ..becomes for )H3$tr«# 
ing corn« ^This; I beHev]e» £to!be^ true f but iA iHi9 
der to.detemune theti4|Kle^'Df^£lrop[mg» id^bk^ 
portant point;is^ what QpoBL'tkc 5i^oIe b tJ^ehuSil! 
profitable rotation ; not what inay produce faixui^ 
riant crops at a diftam pi^iod*^q']EJpcfln that pointy 
I have no hefitation to aSif ^ihsK^lb^ fkitnet wha 
keeps a field in pafture- beyond ^^erfadn time, 
ioics every year Gonfiderabtyi|* aorid'^di^t a few lui? 
Xuriant crops of corn, jdfteii twenty yearr jof. pa* 
ftute, and ftill more after diirty, wiU isot n^dctif 
tip the lofs- The novelty of this prop6fition will 
difcredit it with the generality j bat as thefu^jdift 
is' of capital importance in the management of aai 
farnft, I muft notwithftanding hope for a paticoi: 
hearing. Grals-feeds intended for hay^ piv^u^e 

■ 1 ' th^ 



^fbM^mtihtxx^ttdi^ fotatyi lb prt^mt bA^ 
iBifl'fimuit ^Mmfees hiinfelf to t^mr or thteei-^impoi 
^d then furrcnders the fidd to paihrfifc. » Virf) 
dBkcrbfi^fbi^^he^^ Md k hid dowi^ irt^'pB^ 

-ftiire^grafiei : the fifft yeat's pafture is'inore plrnn 
t^ dum any of the fuc^eeding. Fortfjitt-oof^ 
whicb) a fidd newly laid down for j^itre wfll 
4iaw^ a |;i^Qt tent^ than after being^ paftured 
Jfipven or eight year* } tf I (hould iay double^ k^ 
iMid4 tiot be far from truth. Nor j» it diflicult 
to affign a caufe for the degeneracy^ A tree de* 
Tpnt^d of its topi fpreads into a buih^ and never 
agakii takes %o a head* Crrafi i^ants are fimilar^ 
the beft crops are always^^ at firft ; and they lefleh 
gradually,. becaufe.vthe:*|>lants dwarf grskduaUy^^ 
Tbefe {dadtshavc certainly not better Jiatnina vU 
ta than an aak^:l;i£ the latter turn dwarfifh by ha-^ 
yk^ its beadK|o|)pc^(joi^( what can be e^^pede^ 
Irom humbl^iOPig^tali^^ith^ a^e crq)ped every day 
;^ eveiy bpiir ? M^Xbfi 4warfing of plants how- 
ever k confined within a certain limit ; otherwiie 
tbpy would iij iicnc difeppcar altogether . But a& 
titty never after inaeafe in fwse, they cannot give 
aaekiidiijfoiQd*. .T^ they give, improves indeecl 
In qualky* and .turns richer the older it is \ which 
is vifiWc by the cffeas of old grafe upon miBk,^ 
jfantler, beef, and mutton. . CMd grals is valuaUp 
in "^nt of hnisury^ but fair from valuable in point 



f 6^,> Bebki^% paftiire mach' )(Mge^'ftai(ifij|fi^iriiy 
knight 4b»/ 'Bie former beki^^cftetftiviS c^tt!^ 
Att<^J^i!«fi9(\^ graft in %6ur«'«vt»4dtiB^idK 
tfeat ftf^teiiaidcr t gtaft in the UiwJfoatturtdiaM 
6y%t&«Ffiu^ure.- Tlus is ptti>videMN(h m^l^ 
<)r tghit^ ibittan be cultivated almoft^ip ktif &ai 
f<»fih^ ii "f^tremely ticWift^ J and iwAeKJ^fiafei 
leeftfoDf l»d d<»iMi for paftore, one ixrould not'M 
iii ahuriy'to take it up aguh ) . d[^im%>a8i' k 
lodntaiftt more eatUe, andi fionfeqventi^cecAiica 
mote -dung^ • thto {he'O^etokkid; It k: dtiimm. 
ly true, that a grdLl^rtt^Jbt^^rn^rdjlilH^ 
beiucccfsfvt^tdiM-i^«!«/^ ^Iieltl3tl^ Wts^cn 
iotig in pafture, tiiah'%hHi ^fffeftered but 4^^few 
years. But vim ther^ia^d^T'cfep^ of corn o^' 
vcrbalance the mtaAPfttilftis ftVjH^Sia^rafef ''Far 
from itr "WhyM6t*tfib^'*4{«ft%fifeirt6 com as 
fodtt a$^hc paftdre i«igiii1?W^lfiI i'^ctorn Tirifi 
cjuadruple the SfsMe b^'^im f^^t rm iabouf 
riidcc'd^d expW^e i^ii^tePi^^tit'they wUl b©: 
afeply recompcnfedbfih^'i^oflt/^ '■ ^^'^ ' V' ' t 
though there caii Iier i^-6bjeaionagahift'lth§' 
itiode of cropping with tefpcft'id ptifit, a fpel' 
ddus tibjefdon may occur with refpe6;to'thje e^ift- 
it lias upon the folL It may^be ftifpef^ ^^itSt 
^me fhew of teafisii, that plebViful ctOfitntififtie 
— ; reft, 



\ 



ffifer flw^ fqj^fiiqNwvs ik^4m>^ ^my^^M 

5ii^;l)i; ii^kdcpin^kleat ia die %Q||^ jnt^ 
iinlirfill ptdverisedyWHl yetst^f |QQi}OQfe,vi% wIk^ 
Affidrdsviitt gteatcA^' (}uantit]r of; 6)04: tci > {^oi^* 
Nbw the mode of <nro^ing^bove3rec<^aBiffndctd 
is iflftefided topnSeprt the M Joitliis^ ft^» an4 
83iaft:>»ftlliUf anfwer die puipofe*. lipwaiKeit 
idcmifiil thereforc;tfa&crqf»<in^ be, tbU^ mode of 

l^;^^fiit^iaffli^M>}^pf)^.mi^ tM the dif.- 
W^i %%#|19}W}!?»44»5V»CW»»?, field fow^ 

%i4^ wMte cl<?«fS» yi^oTwr ckivd-,.iibl»o«, lycn 
g)g»^^,,„'JPjp,%^ a:op.jof , .focL.gcaffe& is undo.ulH* 
ediy tbe welghtieft,^r.aj9idJtliere is a di^minutioiiril^ 
q^;^§fj|i^,^»ajlj»i|^/aft«:ifcven or eight years 
th^l^ye ^is Eii^ ^IC.pf ttiie food for cattle diat wa^ 9.^ 
ff^i'j 3^%>#«* re<:<>Mmcndcd jibove, is to take, 
mii^ei^j4'|S:lha| poriod } and after a few com, 

j9»^»j4P:-lpyJt|d«>WRJ^n for pafture.. ■, ^fhe opi#^ 
fi5: § a " fljoji 



t4« BaiK^'e fb-'IrC^tC .IIBbtfb 

^ J^lj^ '-nOiiiL^etliod^U^^ ibw thi #libwfii 
^^f^iliSkiiid: thSciafeti apd^ after 1»dkiligch^^N|b 
^1^^ ti^itift^mder it for pdftiir^'^By^^^le- 



^fiifft c ' at tfjelmd of the two ydm ^tt^i^^tmn 

cWli^i^laiving nothing but &€ t^graft^ 'wUch 

•Ifoe*^ iit6t Mcupy the fifth part of : the 'gMuscL 

^^^hli^ fkld' acGor^gly i& exceedingly bairc for tbrec 

lor fovr' yeari; wd is not covered tiU aatoal 

grdCbft i^ring iqi to fiU the place itf^hafeAatmc 

gone, ti^hichy in. clay io& ell|)eda|ly^ ^vill tie: m^ 

hkt: From, this time^ thcpaftnre mendkiif the 

Mtural grafles thicken ):^ml after vl ^iknaimft* 

riod, if they do not improre m^quaiitityjiheyjbd:* 

iainly in^srove ia ^qusiifigq^ lijJBiyttmdt^^to «»itioi), 

that gralTes wfaich-^nsiocoaficw^ly occupy a'fi^ 

are not equal to;fowa» grafies/oj!;&e<£ng ; j^irhi^I 

affirm is^ that thd: ^iroteffx fij^jdcu ibr them^ 

ivrhcn he muft fiibmit ia^tbd itttenoiito rvery icamy 

• If the leffon hereiftculoat^berMettyrfoundissd, 
kmuft produce a great idi^l^iiQ the sO^^ns^ge* 
ment of a farm. JP^uri^^ais, while yoiii^, 
thaintains many animals ; and the field is gre^y 

, recruited by what they drop : it -is even recniited 
by hay-crops, provided the- graft be cut before 
feeding. Bet as old grafs fields little ^yofit^^the 

*^d ought t6'%t taken up for corn '*eheift thtf'^- 

^ "'"dure 




iWtijii^^ai It fiords. Uttle^ profits JPi^it, is, j|^t 
'bp:kxti&nerieal notion tbcf fbould j^ttqn^jiiE^, 
>i]ai>iiKgIe&: goo4 cn^ viitbia. ;^tfir ir«9d;^<>ijt 
:iQii^ to be tbeic ftiidy, to improve tb^r £pi^: fefy 

malang bfree and alio retentive of moifture. kIF 
^<T««m,^ thcfe «ui.. they M«l «»a»,. 

{Iwd jdF exiiaufting the foil by cropfdngi ^^. . . ;;; 

'■^i'h 'Where ai fanner Jias accefi to no mahure biit 

si^feiki^s own.pto^ the cafe under €qfi- 

fidefatiDi^:^thew>afle5r«i(^ cotationg ef crops^ all 

:*6ikxm good^'(tIlo(%fa {teiluqpe not equally fo« - 1 

JdyU^b«^ii>^iFi|$£««l^^ and 

^ MiHn ftet^^ilyo^QB^iof ifewr>l£Mrm8 ninety aer^. 

.tl^^cHSs Uf^t^h^ iMbicd fiii^a kstx:hen-gar4eny 

>'bM!^^'diew«nil^ crop cKfnsdf^ 

ver, for fiimmer-fbod to the working cattleiL?:iks 

^^Hi^^yskAl^f'lKt^lv^^f^ and t#ehre 

m^uidi sl^fiSNgfte"^^ cattle Krill 

**^&ffldJait ;tb*^'^OttitM the remaining fi«ty 

>^^lPi^aBi^1tkitoli^i^ to adjufttheltiil 

^■jiih^-^tv^^ ^a^ Ih^IIP^ ^ 1^^ oatarflT, ats to yield. hiai 
g^Wf^ food Jby ^ ;;otati^ of. (bra aad. graft crops, tbaa if 
jIlWc confined to cither. 

'rum n ^ ^• 

Rotation 






* .wtfiia: .Hj »'.;»,;u i/-.' ■ 
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y %r: r •sjifi^if 




inclpfurc having l?pei\ f|»i %m^^ fd^^^ « ?^y ^ 
to be taken up for a rpt^tion of crop^^ which^bf^ 
gins with oat^ iii tf e^ year^i78 1 , . and' proceeds ' a$ 
in the fixth kl(:lofmtt'\ Ife * tifi fittiie ']^^^^ • 

Uie fifth incisure is jiSfiide vpfitfture^tfoti whidi'it ^ 
is prepared^ by fowing pafture grafs-feeds: with 
the barley of ths yea^ i^8or^^^J!Uld ita( this manner 
niay the rotation^ bc^ caipsfl .nnx Without endi 
Hctethe labour is.equally di^butied V Stnd^era^ 
is^o hiirry nor confiifion- fent the dhief propi^i**^ 
ty.riaf this rotation is^ ^t twd ^ciiteiiferods di^-^ 
whitc^corn crops, are never fourrd together : -by & ' 
dufif mixture of crops, the foil is prefcrved^ih'lfdciti' 
hdtft- Without axiy adventitious Hianurc. ■Attfife'^^ 



yi-i 



dttffiiL «otWio«ij ^F hzMi 



u 



Hi 



fame time, the land is always produdng i^nBful 
crops: |ieitha;,];i^|.qpr7paftiu^g0|^ to dege* 
verite. The whole dung is laid upon the &Uow*' 

Ev^ farm that takes a gra&-cr{>p,intattipjr4«^ 

mlK yd%%b inclofed, whieh is ^cuIilr^S^ce ^ 

fa^^gj a clay, foil, as nothing, is tp/jfuf ^imftdit ».» 

daj^^^n poaching. ^^ -<ii ^-«wLv 






Rotation in a fir^f foih . \ 
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J776. 

Barkj. 
Hay. 
Oau; ■ 



Fallow. Wh&t, 
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1777, 

Hay. 
Oats. 
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Oau. 
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Fallow. 

VrAvaCv 



IJHfelo.': 
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Wheat. 
Tilriiip. 







WJNW»; 
Turnip. 

Hay. 
Oats*- 



dE&Afli 

a^ili f jpi^eedii^ Jri !ii^6 9nkr of: the £s»mb incdo^i ^: 
fu^Scfai^ lplfW<? 1rf^¥*ich♦i Jhe third inclofitfe/ii$^ 
}ai4 ,4cOTW llwf . pafturc, -fay fowmg-pafturc-graflfea;: 
wit^ the , lift >yap^^^i^^ inclofture, being: barlcyi v 
1^ rotoftoa J^ ,aU t^e odva^i^e^.of :.thc iatvh 

We 



PRACTICE. 



1W2 



I We proceed to confider what rotation.is proper 

ca-fe clay. The farm I propofe connl|^ "ot 

kcnty-thrce acres. Nine are to be incroieU for 

ikilchen-gardcn, affording plenty of red dovej- 

I be cut green for the farm-cattle. Tlie remain- 

; futty-four acres are divided into four indbr 

:s, fixtccn acres each, to be cropped is in the 

[llowing table, 



duic. 






,-->('J.U jufi 






•^ .lij Viilj 


'775- 


1776. 


'777- 


1778. f.-aaVT 


Beans. 


Barlcr. 


Hay. 


Barky. 


Hay. 


Oats. 


Beans. r;.^ 


H.r. 


Oaf. 


Beans. 


Barley. -nqn 




>roved fucccfsful in, a foil ©roper for>vhcat.. u 
-^t. >:1»d^c; 5." Barley.'- ralto^^'Ji^ifi 



wiAo^t aunjj ; wKich is not the cafe b? 

JBut barky feldom foils after peafc-WV*''^'^ 




clay foil^ the ifpllowing rotation anfwers. i. 
Wheat after, fallow and dung, ^.i Bf a|is fown 
mnder furrow as early as poffible. Above the 
beans, fow peafe end of March, half a boll per 
acre, and harrow them in, . The two grains will 
ripen at ^c Ijs^me time. 3»^Pats or barley on a 
winter^furrow Iwith crafs-feeds, 4. Hay for one 
ye;ar or two 5 the iecond growth paftured* Lay 

??l»^j^^^ mM,^W9^ ^M hay.ftubWe, and 
fow wheat with a (ingle furrow, 5. Wheat. ^ 
]g^^s or peafe,^ 7j ^p^s.^.F^Ilow again. . : 






'\- 



■"TO 



iizAnikG'XtoKjf'-^H^h^ Crops, Ai^b S¥cl- 

e *lOi'r: ::■■ i"'-^^ ,■;'.•>■'-. ■,•...-. : ..■:..u 

K^INq THEM UP FOR USE. - 

■ « 

I'&fcwWERotJs planfs are ripe when fhe fterrt'Js 
Vli^ totally Si^hitc : they are riot fully ripe if ariy 
>^fi'fep6.WcS^tfeni^^ Some firmers are of opt-. 



i46 ¥ tt^ A b t I C E. ^ ^Jfoa 

• ^on, that ^Bcat oyglit to be cut bcfoiW% ^S%Uy 
Hpc. Tteir rdtfoiii arc, firft, that tH]^;^Beft 
ii apt to Ihaikc- and,. next, that thc^6(ff^<lS*fcftit 
te"^ood. With rdpcdl to the laft, it i^ ^eoiftfe^jf 
I6namre, that any feed can be better in ai^^&Ai^ 
fkatci thaii v^hcn brought to perfe^pn : Ap^'^orift 
it be found fo upon trial With refpba tPfhS 
^^, Whpat, at the point of perfcdlon, is' not 
fhor^apt to ihake than for fome ^zys before : the 
twik beg[ins not to open till after the feed is full^ 
ripe } and then, the fuflFering the crop to ftaiid be- 
comt^s ticklifh : after the minute of ripening, ic 
£bould be cut down in an inftant, if poi&ble. 

This leads to the hands that are commonly en- 
gaged tp cpt down com. In this cpuntry, the »ii^ 
niv^erfal prafkice . was, tp jproyidc a number^ of 
hands,' in proportion to t%ib extent of the crpp^" 
without regard to the tfmc of ripietting. By thti 
method, the reapers were oftcir idle for want ^ 
work ; and what is much' Wt)^fe, they had often 
more work than they codd oVer(Jlke> and ripe 
fields were laid open to fliakhig ^dSr The Lo- 

thians have long enjoyed weekly markets for 
reapers, where a feriper dUi phjykife himfclf wit^i 
the number he wants j and this pradHce is creep- 
ing into neighbouring ihires. Where theite is no 
ppport unity of fuch niarkets, ought not ndgh- 
bouring fj^rmgrs to agree in borrowing and lendw 
ing their reapers ? ITic advantage is obvious j 
and yet | believe it is feldom praftifcd. ' • ' 

One 



||bea4o.dier\Math^'inuft be favouraUc^f ^ry^ jl 
iPi9n$)i^|«(moift weather it ¥nlLnevfr[i^^} ^^j ^| 
joi^W}th refpe&td the manner trf" eut^ioigl^ J g|^ 

pri&nufey.diat la^ley-Js of all the ftai^ft^^flioidt 
etain to be dried for keeping. Having na,h,i^' 

ratnibaseafy accefe; and it has a tendency to, malf 
ten wHen wet. Where the ground ia properiji^ 
fmoothed by roUing^ I am clear for cuttings ifc 
do!«n)t with the lythc. This manner being more 
expeditious, than the fickle, removes it fooner 
£cpt9.>lhe dangccof i#id I aiidgives a third more 
i^^w, which i8;ftj9f^i$?|l2H:tick jfor dung, where a 
fcirflft . » at a dift»i»cijh feom olher manure, I ex- 
4^;anly comuist^JtalP lodged j for there the fie* 
kky^is , nH)r9->f»n;i«iijWPtft tban .,the. fythe. As ii- 
o«^t tq,be,djyi3?be*teii«^ hmi it. Up ^re£Uy : iJF 
aHQ$(^ltoU^i9i^|bi&6^4^ itkaptto^ 

be^difcqloiiJFfidvUa'^^y/ ' :,'y..\ - v.- .- ■"^:*i'^ 

/38ar%,,&?r?il3?^g»^ red clover ,€ipe?^: 

the |^*ftbil;cut 2*(»g w^ it, the difficulty is great. 
Qf ;:gStti^griit fo.dry a^^^ v<?ntured inaftacfer 

'I^j?.j(lt|f^i^^l»ay 18^ to cut the barley with a fickle 
aKqyC; vt|ic jgIov^Tj fo as that nothing but clean 
barley is boui^^iVipr: % : Gut with a fytb^the ftubbl?^. 

T 2 and 



^ 5nD 



Iftilgrafs : tl^ make (btccUcnt vmftejf'fbtajfftit 
^{^e method i^ applicable to oats ; v^ tllliP^^ 
^ilifferijncc, that it/ken the field is' expSSbdt tS^lilc 
''Kath^wcft wnd, it is tefe «cccffary t6 -SM* *A- 
"'riediatcly after Wiowing. As wheat co^St^Aj 
Hbrws highef* than any other grain^ k is diffimflt 
^fe ttianage k utrith the fythe ; for whkh ^reafen 
~"tlie' fickle iB preferred in England^ Peafe vAd 
^ |)earis grow fo irregularly^ as to mali^ the fickle 
cfieccflisurjr. 

>^ ■ Thd heft way for drying peafe, is t& keep^fi^r 
]parate the hamUVils that are cut t though in this^ 
way they wet eafily, they dry as foon. In Ae 
. ' common way of heaping pcafe together for com- 
pofing a (heaf, they wet as cafily,^ and dry not 
near fo foon. With rcTped: to beans, the top of 
the handful lad cut, ought ta be laid on the bot- 
tom of the former ; which gives ready accefe to 
the wind. By this method peafe and beans^ arc 
ready for the (lack iii half the ordiriary time. 

The fize of the fheaves ought to be regarded. 
A fhcaf commonly is made a« large as can be 
contained in two lengths of the com made into a 
Tope. To fave* frequent tying, the binder preffcs 
k down with his knee, and binds k fo hard as to^ 
tally to exclude the air. If there be any moiftur^ 
in the cropi'^^hich feldom fails^ a procefe of fer- 
menta* -n and putrefaftion commences in^ the 
flieaf; ^vhich is nerfefted in the ftack, to the de- 
ftruftioa both ot corn and ftrawr How barbae- 
' rou« 



^^k9^ffil^fi^ hright of tihic.^tsj^ 

D*tei t>5Ji*f5l%-ftteaf itcommoirfy lb wcjgjity, «?;fi* 

^kt^mmm^^ by ordinary annis: fit jcfjjj^jfi 

Yl»)i^Sfe) ^. tMvc it, that frequently l«^r|tt,,]4c 

Ikoiil^ild accarion$ lols of grain, befnle^tt^^t^- 

iMciy^f jbi'fecond tying. I have long pi^^^li^ i^t 

>itSiainn^ methisdwith focce&. MfQktxmhitft 

, iileter larget than to be contained in 01^ l<9ig|tb 

of the plant, cut clofe to tli e g r o und : ladfoiitrna 

itx^ception if the plants be above eighteen; inches 

'iagh« ; The binder's arm comprefleft the flieaf 

.iuffi^iently, without need of his knee. Hie addi* 

"r itiDnal hands that this way of binding may require, 

X'Ore uDot to be f^garded, compared with the adv^n- 

ic>tfirg6ttf drying ib€>ftx:C^ managed maybe 

:^ci:'6ady for die ftatfe inia week : it feldom in the 

)j(8hiioary way Teq^^iresilefs than a fortnight, and 

•^^Irequei^tly loBgc^f Ktf:a^ fm^ 0ieaf compre&i 

by the a)riai;6«dy$i!thH;Kair pervades every part; 

!>lioris:^^^ib^•J^rib«^^^^ as alaFgl^ihea& 

x'however ii^jtolyivoutid^ < I omit the gathering of 

iheaves into.fi^ ibecaufe the common nn^bod 

. Ibafth^idoaty^iii^li^fl^ to.pl^ thb ihocks^ dir^i^d 

(ttalhcifouthw^iin: order to refift the force: of 

ithktnwind. ' Five fcfcaves. on each fide make a 

r '{uficient ftay ; and a greater number cannot be 

1 : iCQVcrcd with two head-lheaves. 

:>!:{ Every aitic^ is of importance that haftens the 

- t>^Qperatiot^ iii,^ country likQ Scotla(id, fubjeded t^ 

?.i!t;< unequal 




unequal harveft-weather;;, for w^ih^^i^c^ij^ 
Aoit expeditious method fhould be.chpfea 
cahyihg corn froni the field to the,^^-^ 
Our carriages are generally too Joiall or^tjtpp^^e. 
A|iK^d^e is a very aukward machine .: many jig^^ 
^e^requfredy and little progreis made. , Waggq^^ 
a^(| large carts are little lefs dilatory, as ih^yjf^^ 
^s^d intbe yard till unloaded (heaf by flie^. Mf^ 
\fjff isy tp.uiie long carts moveable upon the axle^^ 
fp,^ at once to throw the whole load on the 
grcaind ; which is forked up to the flack by a:= 
hand appointed for that purpofe. By this me^ 
thod^ two carts will do the work of four or five*-' - 

It will not be cafy to convince me, that build'f 
ing round flacks in the. yard is not preferabie to 
houfing the com* There it .is .fliut opiroib the 
sur i and it mufl.be exceedingly aeky, if it^ontcaft^ 
not a muflinefs, which is tbe&rfl Hop to putrefac4 ^ 
tion. Let me add another orcun^ftance, which^ 
would make a figure wcrc.iti4^aciie4 from that • 
now mentioned. In the y*rd, :^:|1%PK i? preferved 
from rats and mice by being fi^t op apedeftal: 
np method has hitherto been invented^ for prefer* 
ving corn in a boufe from fuch dcflruftive ver*, 
min« The proper manner of buikling, is to make 
every fheaf incline downward from its top to it$> ■ 
bottom. Where the fbeaves are laid horizoutaliy^ - 
the flack will take in rain both above ai^ her t 
low. . The beft form of a flack is tliat of a-iO^ne % i 
placed on a cylinder; and the top of the.;>p^ncM 

fhould 



^."fel. R£ipt*tfAi*DTST^Vi^'G Crops/ ijfi' 

«to#fornifeayth thfec IKraVM drawn to'^£ 
^8mi?^ 'Jfjlhe upper part bf'tK'e cyTiridcr tw a Irajj 
ioliM' feSff tiife under; fo ihuct the Bcittcr." * ' ' ,J 
•32P&t<^elifyiii|r to cover a ftack fdr t^b ofithif 
^lfeSiliS;<ft<«igh totamoh, is hbMrtvet WttiidJitful 
«|tf<&*^^ for if much rSiin fell in the inteiittv' i^^fit 
Bi-^hd the power of wind to dry the fta^r ; Vif^ 
^itiott begun in the external parte/ fcof s^eSBr 
t^ air fipoim the internal j and to prevent a* tdttf 
jjutrefaftion, the ftack milft be thrown down, sind' 
GKpofed to the air, every fiieaf. In order to havtt^ 
a. ^ck covered the moment it is fini&ed^ fhHw^ 
and ropes ought to be ready; and- the '<:6y€xi6ig^ 
o^lgjbl to be fo thick as to be proof agsdnft raim 
' f JBcotland is fubjed not only to floods df rain,.but 
to hig^ winds. iQood covering guards againft the 
fdrmer, and r<!^vaj^ilUf appKed guards againfl 
tbt latter. Lwffliiifvterjfor the following mbdie. 
Tike a hay^rbpeJWscS ronfted, and furrouml the 
Ifack with itf*^3^t?ic*^fd below the top. Sur^ 
r^xihd the ftafelf ^Rvfth^^anoflicr fuch rope inimcJfti 
ately betow- tfeSfc^ difoi^V <^^ thefe two wifli 
ropes in an iip^^^'d*d6wh' p6fition, diftant frbirt 
each othdr at the dealing about five orfixfett. 
Tfafcft fur rbund-^ the ftack ivith other circular* 
ropes porslllel to the two firft mentioned, giving " 
thcii* a^tWift round every one of thofe that lie up 
and down, by which the whole will be conneded 
together in a fort of network. What remains is, 
f o finifli ^he two^feet a^ the top of the ftack. Let 

it 




i^ajid tbc upper part.bwljounfl Ijy %ff^fy^f 
i|jfijUyjFift«C. commonly qjllcd, '^^.,^{m,«| 
tkf]/iach' .Thw metlu)di8p^efcra|b[^e,^|^a)^^ 
i|W9 jway,-^ laying long ropes ovpr,.tbc ^^of-^^ 
ft^ and tymg them .tp,die b^iijgrrqfjft^ ??)jfe 
flftftetu. th(e iGfs ^tnd la^ke^ it tal(9. :ia.i9f% ,.^' 
ftack .coyercd. in the ^ray here defcribed, will, fif^ 
Cln> year* fiecure bothagamft wind ^-^^w-^' 
afietsUo advantage in this variablk climate. .;|i9 
qauehfercom. Npwforhay, . .. .>, 11 ■; .,. 
;The great aim in making hay is^ to- pisjjan^ a$> 
much of the&p as poifihlc. tAll agree ^it^^I:^^^ 
Wd yet ^cr wideily wi thp mcaw of,-»jjij^ 
that aim cffisid^ial/ , To ^4def(;r^ .^^ 
means might be profitaJUeto^tj^e:^^ 
the reader wouldlofe patiencf«^,and.ga^pr no<^^^^ 
{bru£lion. I fhall therrforc.x;Qn^e. jp^elf to ^hat, 
I think the beft. A crop^ of . jfypgi;?ds\ajQd yellqw| 
dover ought to be fprcad as fiu^y ,^4 day or twoj 
^er, cehen the <lew is ^yapcN:atedf.f al^ 
number of parallel rows .along the fie^d^ terme^ 
win^raws^ for the cqnvenienci^ qf putting it uptf 

kttafpiaU cocks. . After turmpg the rows or\c^, 
and again, make fmall cocks weighing f^ %]3^i0|; 
two. At the diftance of two days or fq, i)ii$i ;^o 
cocks into one, obferving always to mijf tl;yp. tops- 
mi bottoms ^ together^ im<^ tQt^c iiLj^cw^s^f,^ 






(JTt^i^my 1S&^: The -<aiS^ff ^ t^y W « 

tif '"^tJ^'if 'c»4k8 tlat are to'ibmpofe it.^*^^^ni^ 
'"Wii^ be dttried to the rick by t^> pt^rC^ 
iniis tdgedier. When alt the eoiAa l# 
i^ ^^iHed «othe tkk wkhin the diftadeeof fdi# 
;|N^0r fe, the teft of the cocks win be tH^> 
|^pefitkHdIy ^ffried Cd the rid^ by^trofie trouHd 
dbbttt liKtt and dtagged'bya faorfe^ Tw6 ropet' 
ane fiifficient to iiecune the ricks irdm ^rind, thft 
ftoit Itiuttr: they are to ibnd in die field. TB» 
l4si)py^y '775* t<^ thoiifjAd ftene were pat inter 
tiitti^ftcks thefittith days^er cutdng. In ■« 
«i!nnltt^fo ireco ilajanyi^s of Scdthad are, eg^ 
iJtttebJr'ireP' tti^tiby'bk^^ m the drying 
bilh'df ha^ iik'€on£>t' 'With ^e^ to h:^ iiii> 
teitd^ibr'lidtnlM generality 

list ab lit^ff^ft^iaiHit/^ te heated a little A 
«liiMMl'''"mtiymii%^f^^eet this dodnneto 
&#bem1^f«bifi^^>Bi'^6k(>ttfiffg ^dolent ttiana^g«r. 
^m^'Atil^'t Wmcy-^m eat fuehliay^ boi^ 
f^'^ 'iSMai^ {otRi^''thk^ lie prciers Tveet hay ; 
aAd^ft eaftfttbt weir be doubted, but that fuct^htfy 
iif 'Ih^ai^ fiOiitary and die mdft nourifting< 
'> in^'ttMdtii^'hay tonfifling thieiy at red dtH 
fBPy'^S^e^ ifior^tare. lliefeafoh of cottinjgf' 
tf^Ur^^ff^^ wiietti^tt infoll bfooijfY^ 
^^' V carlict 



2^54 ?>'■}>! Jib iRA.<ArX!-ifl<vlvG^ fin ~IIIVulI» 
4kMttM )uayibe je ^ ihat>memi. ;ktaR&itiiroxhiftit 

<#iiai0£i^autii)g::Ma%«i:theF&fcoiiili aAb iato)!))^ 

The additionjd labour TCJqttire(i't&MI«Pteif 4lf 

^£«&«erf^aTlUes from^ laigeiidit of ^iM^m,. 

^S'tfielkaiM of the leaves diopFiiag off iiC't^ift 

^^W^jttlha?' Iln^ttied two methods; Otteli, fb 

iliili^nelh the fwsith two days, aiAl long^#t{h^ 

^ekhfer -be unikvourable. The fwadtf' ibivift'% 

•ttftncdxn?cr and over two orAree timesC'ijvc^y 

^sy, but riot uhldfe tbe weather be dfjr. ^^K'^ffl 

ftieti be ready tb be pot ilito eoA$, cotttSiii^'iSlSi 

about two (lone. After two, three, or four da^, 

according ta tlm ^weStl^i^Jt^ ho^ia^ bfe^})ut 

into one ; andfe ohiit^peirHite t$H m&f 

for the tramp^rick. ^TBe d*B^r*5#S^, feorc i^tpi- 

• ditious, may - be -vcntute^^lSS"l*fiiefe -tytghSs^s 

^^ixed with the cte^lr;-- S^^teww the day it Is 

cut* Turn it 4n the fata^ ithn ^mopQ::^ :1lie 

>iiextday ; and ixilhc aftornfmt putdt up in fmall 

voocka- The third.day^ inittxv^ilDocfcs i|^ 

r^enlatging try^y day.lhexodkSifiH.dicy:^^^ 

-?for the trampfrick» :-i. : i: ^ -^^ - .; -7 :ib;,3;;x 

When the feafon is too variable for majkitfg b^. 
of the fecond growths mix ftrasr with ;^^ ipro^h^ 
which will be a fubfta^tial . food fof ^cafttlqidi^rinjj 

ifwnter^ This is coiwaonly done by byirtif^l^ 

/ ; - of 



aifiijdw»'Hln9Wiahd«lwc«>altda(dtti^a^ 

the fta^c^«.^ ;&aw imlMbesr ii«^8vc^j$r99> 

,nife# Wl*-in g«nenl with W^-,tt^<|»]jb;# 
j!f^||f^ffi{^4r, tbat if the, veat^ ^ JS£fe,i«r<«niP 
Jto jpnawat o0cl(iQg in the onSo)^ timiBx^jj^f^ 

^hgij^^ bj^ to cjrapotatc the mf^uff^^M^^ 
^.^y^jic^ioi^ m ^e 101:4 an4 at the>^iQ& tifM^ 
lll^i^nt t|u^f«^^ fining into the groi)|i(l 

»?jfiAlff! W^H^^ ttCYcr fails to j>lawb 

5u^% 99?<Wc%flf igjl^ioij^l^^^^^ hay, com- 

.SaS? ^»|i»>,f^ ^1^ i^yiingfti and from 
Jij^l^ttjiaB^^ 'Ibk how* 

^r9fi|r^>iltl .i0icttt4itt8<x>s^^umtiQCk, tbe ejcitniee 
dlfii^g(gmtl^ indA ^txoA or! bad feafim^ ^ y 
liBtSiyfSkpDtiAa^tKPg^ for makitigvliay 

^«ficfiUKliiral%i»f^'^nnfd'#»i^ becatHfe 

^aitiril-^paMiJ&ed^&a^^ ought to be^ no 

meadow*hay. This is n^de evident inthe cha^ 

«{h\i»l^d^d$ a ftack of hay otight to be an dlih 
;^otqf ifipUM^ ]^i the quantity be greater than to be 
Jsf»%^^pG^^iII^il^olx^ bccaufe a fiiiaU^ 

lo XJ a furface 



Tj^.^qo)iC^ft£ArXh-*ai iv.QfM^ jnPaO. 



vBl^HOC/iS'- QXIDBCm IB ^HBCWb XBBB'BHB ZUUBBKElAi 

tttgsttore^vakiatde dttm tint of.oii^ tritttlQoor 
4Hirtoj^a 'The mouusit a &ck 4.i»r«iiittfaidbaAt 
^gfitcta te cohered; . bcouafeojdfe ;fiipfiKiUHqr 
«liilintidi .dmiagcd bjr wkhefiii|||[ iffi'dxy^tK^^ 
arfftlrmQiflximng in wet i*father« Lk khbaa w t^piU 
nfiUcHl^Mpf V f<Mr move of. it can^bc rnvdwI^^Mftt 
4ftriiri» tfaatrfta^^ thu whcQ- butil jitfymtfictt- 
tet^*ai tkc* etiifo. Let It be rsped a* ^fi^t^Ml^a- 
bove for edFU^cksf witfr tbb'^iflbi6fi(r Mlif » 
.that in an oblong fquare the ro p es muft be 
tiirown over the top, and tied to the bdt-rope 
'below. This behvrope ougM to be fixed with 
pins to die {(adc.^ tbe reafon is,^ thgt tljp ropes 
-thrown over the ftack will bag by the finking of 
the ftack, and may be dr^jiinti:,^^^ % l^'^'^IF^ 
the belt-rope, pad fy^fkgkxi^\i^^^:poGMiKyf^ 
■the famepuis. • - :.: '.:-:.::'■ rariXY !>.ci -:-. .■■■.: ■ ■•*::? 
.The ftems^ of hopg> .J>fiii>ft kPSm awd tough, 
t^akc excellent ropes ^agj^^ilri^k^jf fejWft:*^ 
ticle, to propagate a few plants of that kind £(>r 
jhat very end« ..,....,.: i . 

VT. A ftack of ryegrals*hay, 2^ year old, and of a 
moderate fize, will weigh, each cubic yard^^e^ 
Icvcn Dutch ftone. A ftack of clover-hay ip;, the 
J^e cir(*uHmattices weighs fomcwhat Jcfs^ _; . 
I conclude this article with obferviiig^ di^t^O 

lately the making hay was little. imdcrft;ft94 in 

^ Scotland J 



-|iAiiUdteorlb«rfimi«iid.iim<V^ nescifc:tQf>gim4^ 
loc^tillit ipm^ dryaa to Jbe griftdaUeiitAii^ 

:csdto:ibdi food, were tnil]t<to:bo:|»- 

^ti^is^vifr^i^wondciful tfaatthef we]!ejtQ0:.fortife 

4tp^mifci? f (Biit t^ Blade 4k> unprcffidtt^; audit 

JicbltM&oC t^;^iat^ was i^it b {MPbpmtn^ 

thtftow^ of. tho mtsa. Th^ bad nib cJiedtstf 

>fmad.iai Ifcii' 'iray»':aiii> fcacw aotietiecw 

dllw brjkr: ^viQ^ HvlA' Jp*.- '.IX*-. -.;?? 



TLE. 



,^ T? EPIN.G Ta &M-C at 

i|^7c^y)^>^^l^ foQows is, to ait- 

pfy them to tK<i in^dmeo^ of farm-cattle: fifr 
«bi!dli{K!g^ ffi»fc W^ <bbd- of human beings. 

As in this diapter are contained many diffeifiSft 
Wtittteirs'' upoii t^hifclf the profit of a form giieatly 
deti^e, I wifh to ' inculcate what I have tbfay 
wfth "pfetfpicuity. In that view the chapter is di- 
vided into five fedibns. Green food is the fiit^- 
ji^^bf thcM^j^ of the fccoixd ; feed- 

%f ?(# the bUtt^^^ of the third : the fourth con- 
^ • tams 



MS rules for the wintering of cattk t^iiAsniA 
lended for immediate falc ; and the fi&h^^^nkfiv 
I btyrin^ and ielfing cattle and com.: -^.iiiilai vA 
I :Mjjiobnt *!jt ^v''it;J -SA^y ^li) io)'nnill 1o 

- '1 -li qpoal 

'. begin this fefiion with the fumcntr-foOd.'ntffi 

n-horfes. The manner of feeding themidw) 

fummer, is and has been Tarious through 

btland : none of them good. Some time ago, 

Irfes were fed in balks between ridges of com, 

I required the attendance of men, and vrar* 

i much time. In many parts, horfes arc re- 

ihiftlcs ; the time of the meji being coofu^ 

lUing, and of the horfes in eatii^ . In 




tUleikifhtit -ttctther «^'ffiei,^i^^teMinet:A«a 
witoeafiai'^ in the next ptaiiey'tiitffidntftto^tiw 
Ibrrcfting^aiidiiiiidititnc itloft in^a^ii^idA 
cS them for the yoke. Laftly, few inclofurei ta 
the bands of a tenant^ are in fo good order as to- 
keep in horfcs when they fee corn ; and if they. 
«ftcebiicak out) h is in vain to thinkro^sim^ri-. 
fixiiog them after. The q^rored mcdiodtb^fnu 
K|it ncry incmveniciicej it^to tceaaie.;hcn(Mft 
with cut grab, under carer. IntheintcrvBl:lN>: 
(won the work of the forenoon ud dtetnom^. . 
Aeycan fill the belly in an horn; ani'ifaBye'tiine 
to reft, another hour : nor irar moment toft Jtt yoi*- 

;T\Se«cidl> pbnts &xtc this purpofe, Ikinfoin* lu- 
dftnj '«ld clown-:white:'clover,.iyegTa&. Red 
f^a is the befti-^'^Siii^MA and lucem early cut 
ifi^ excellent i^V'l>ut when they turn ffarong- 
lildreedy.tbHB Aeifotfinidofthem. TbcdiC 
DdnnKge oF Mtie'SMtewidryegKfi, il, that, 
lKij|f;'liliia'i4dlbi>laity"alle difficult to be coDeft- 
^ U'b«p«:f<W^(8itd;-> RedelOvctia enremdjr' 
Itturianti' iWdlMy cBBeiaed i and it ought to W 
«lfllycoUe£ted;^fbr to feed -properly ahorieof'ir 
itltUlefize» TCqutr^ ten ftmie a^day. - It floweri' 
Ihlt fttft week o( June; but in rich Giil itviUriC! 
f0L«ightfeen Whea before floarering. So rapid is 
il*>^r«Ml, dlat in good foil it may he cut llnleg 
* ^ft']^; and flffind over and abbve fome paftore; 
filhjitkl tie ait iirdw mordS4 ^^ ""^ ''^ 



im^'k'iiile&lfeJtti^ sUim cut tdryvrf iStitflDiHPi 
d^i^ov^fat to bi^gttiloiij^ teforc mMCiUfg^iflnfi 

gi iigUie &fter finr a ibo«id.cittto^.- illnUxdbdf 

90)oath:ia cuttitt tibecbfer is ftfijrgroim^Ijttd'x 
eplAf emiag wiB ufxm &e niiole afibrd:>)ib0itr 
ftod, u^Mfi as more {sdat^k. ted^ tc^htf^fer 
di^edafiy; iiriBch diOa^ecid cbnr. I :dks|3iBfw>i}i 
teiibe oiB the combiners m* ScotIaiid»/depetdii%'> 
«bffed doverfartbe fi»inicr4bod of tfadri^^nlir^' 
atod thea v^ve fliatt no koger be flunnediiiithilcmd;:^ 
eqmj^hiti comouailjr. thrown out. as auntoivit 
kSenefii : .^ How can I improve^ faavingLori ^miit 
^\4w nif hotkB hiftktte tea or thiffibtii^tfeny:: 
? cannot work im.^mh.ibod::; L canttog'itiaiarr 
^ foot^ A horfe vockii as he4s^fckl; i^iilbif^l 
prifin^ what work Iie^iir9l|xdfoiw/t^ 

Ter^ without lofing fl^;^* MMf a fiimmer, fd# ^ 
fe^en or eight weeks^ rlnM(ii)g;^^lH^^^ wpfbotfti^ 
been daily cm|A>yedv«- 1^^^ from ^a v 

qmrry fifteett EngUih oi&fvdiftahc^ifed ott teii 
dcmr only.; and:at llid?i»dbof.tfac;fi»dbn, a$> 
plump and hearty as at thebegtnnmg.i Let an« : 
cfthjC^ article be coofideixcL. - la every fiinn^rB..! 
gfcaitprc^rtionislcftourfar pafti^ ifdia^cattu 
br called pafture ¥^cb affords fitde or no; foodio 
iLfingle acre of good ved clover, will giyo.imcirav 
fqpd than fifteen or twenty fuch. acres.. 4^<mF I 



Dh^.t. til«ltOll'i:i^i|tGiT«L£. ^k 



gil^^ih^i^fi^XBort tailyy &ii grow lUm^^stsR 

vnn^itfoiKB&a month before ted clover^ j»re> ftiil^ 
'Ti^]Kf<H^cutUSig green tl^ middle ctf^May, «n^ 
ii^tn^ilrthiit timecwtmue g^winj^, .. tadmifti^ 
oit A^fectnight aftoi; red clover is goner 'Xov^mri 
l;|i|fir^^hepeiiod of green food for cattte^ b i der 
fite^ltf objeft in iiufbandiy^ it ai0brd« plenty o|^^ 
f(JM4 4)^ early and lat^ ; it &*e$ pafture-fjid^'ia:^ 
fffaoig tUl th0 grai«i €o?er tbe groti^, which rat« 
tapii^tter diftw, aM itetoore die grafs-roots from 
i«thfii^lng 'mndi!:.;;atnd:iit ies^ the farmer to 
leMui Ivla fieldi^raii^h at the end of the feafbn tq 
kee^out the^frdb'jSh»|pjj^ .vime^^ tnftead of eatf ^ 

*i^l1^^.^i^^ ^^^ ^^ ^ ordinary pra&icch 
ISbMlir^^ fiiktlHryt^i&i^i aU o£ tbcm^ may br 
plP<iaFed lljpt^li tj^^fim^lefoperatien ; which is, t^. 
i(4i!^|>afit o£^'tl\e?&Mnf^ ' ribwort; > an^: . 

ytsllhmrdaictim^^ j^ams are ready for* 

beiQg^m th^:midi^#f May ; and if ^e feafon ; 
psm^K^&irofBrsd^e/'ihe^ May be clit again as late 
asrfnaifth<^ middle |of lloTeflab^r^ Gut graft if. 
ofi^; ^<dieaf$e(lt fo^, and the moft agreeabl<> 
tG^itovfer^^f, amd therefore to add a moxidb ot tHf 
f<Mi4^i& arttfa|blb^imp«>bvemenf ; tfpo^ially durmif • 
fpsfing^ for howevei nouriihing dry food m^y> ba^ 

X yet 
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fk i 4ioHe >)jut^^«l^ ^«^ food fiSril^KSittrltlBH' 

j^4)^^he!t K^Scws the tud^ takSi: ih^^ ^Mi6$4 

-innoi .-^ ;vt ;: "• • rr.Ljd 3iu)jbd"» 

no "^feifloaj^b* agreeable mbritxg undi^ .^)rj^c^l<j||^ 
isxiM^itioned above, with refpeft to tbe feaSBjy^ojEjrlgij^. 
x>tiDg and ripeamg. ' ^ 

RyegraH^ iown in fpring with corn> fli66ts;tne year zoT- 
''ioii)xig» ^firotn the aothto the 30th of Apfri^^^amrdin^W 
TM a&diHUbn. It flowen irom the ifi tb\h»iblliro(^ 
Junef^v/TAe flower continaet abonteight dayj|^ faU^ cjS^c^^ ' 
]^ /eed at that time begins to. form. The. feed^^i tf ]^ 
,J!Jctween ift and 10th Juiy. When it is firflv j[oriped^^ 
the ftalk begins to tniii broWn ; and nicMre ana niore'lo 
till the feed fell, which hkhiot the^ endof^Jul)? =*^" "^ ' 
%. Ribwort (hoots the laft wetk br:April. Tfo^Mead^^M 
a thriving plant is thin^^nf^Mifengi^fitUl of .feedy-^irhidk 
is completely r^ij; about ^igth SlE.Ju»y# Up9fij]ll|^ 
head are found at the f^e fJ^'^C-^^jf.fpq?!^*:, jlp^^ 

and part that has ndtycit flowered. ^^ . - j -« '. \ 

. Red clover fhoots froW' tfcc^flrtb^i^todi of Jmnr J* 
and in cfght dajrs aftd^ hegln^'Jtt^filjDeiirjr It donffiititeM 
flower twenty days ; and about the end of Jvty the feed 
is ripe. The progrefi. ei y^b^dorff i^prfioiftiy J^he 
lame. . ' ^ 

Yellow dloverftootsthctartVeclpflAp^^ 
till Auguft. ' On a ftaik is iSunSTat^^ &me time; ieVdf 
ripe, feed half ripe^ fiowers,:^And: Qioottjuft begiiditn|fw 
It accordingly reiembles ptiftfe j s&nd grotv^ , a 4bn^ tiipc^ft^ 
Its continual growing keeps ^the flem fnjl. of iap, .The 
time of cutting plants for hay is in the' middle of' tlieir 
'flowering; but as yeHow cloveir flowers 'nbucti to^gfer 
than the others mentioned,, it affords' 4i{;reatei^"l^lll^& 
fcr cutting ^^thput injuring thcfiaj*.,. . ..r- y^ ;';v;;i ts 

large 



Ver, which i$ extremely. f)9|$^9i^^qi,^y(»fDg^ 

creature burft. This is confidcred as a formi- 
<MbI^»JQM«aiett to the feeding horAed£<ea«d(f on 



9f im^ <B)f labour. And red dov0rihcR)}d:^il^s;^s 
kl^m ior food ; for where a^lelft^'fiberty'to 





cattle arp, ^aUowed to {naftuir^* Indulge the^i but 
)li»l£Hwhoi|r or Joy^for twa or three daya .ixrheniithe 
f^egr^ir drjr ; ^er^hich there is no hazard. If 

red do- 
fermentirig to 

P^Bibidmet iaBf^grcttife fe pftieiibletd alt orher 
foodjor^m^^ filjc4 they have 

««?^5.*w^iAft 5^ thcqwamtity 

9|l^^)ttatU(;»c /i^Elie ^iitilkti^at 4he^ iamc tune i&ridiei:. 
a!fd[43igher colourcld^^^ thaafr6Qi-any ether food. ; 
I Rcdidbver is good food few: ihcep ; but die cut- 
ti^g j(t for .them would be too cxpenfive. White 
ckweEfaUthe/ame time is their favourite, which 
u never wanting ifrgoodfoili growing naturally. 
y^m X z One 









PR A C T I C Ei - ft««l 

>ne fignal advantage of feeding lioH<)g>t.snd 
led cattle in the houfe during fummert » tJictP 
g protedcd from heat and infeSs. .Aii4:ttjift 
11 more fignal advantage, that the dung MMt 
iqch better account, than when fcattcred^m. 

fummcr in a pafture-field. Horfe-duflgin » 
ure-field is totally loft : it dries, and withers a. 
, not to mention that its heat burns the graft 
Us on. Dung is an article of great impc«- 
:, efpccially in a farm diftant from othftt nitt- 
s. And a dunghill, procured by feeding on 
grafs, may be confiderably incrcafcd by feed- 
thc cattle with ftraw ; and by adding to the heap 
J weed that grows in the farm, which at any 

oiiglit to be cut, to prevent feeding. 



^fabifinfatei^ft in the field^ thtf llikft 

CodTi^larMy higlieir than the fmm, k^^t^ffft 
)lW«)K:'/fi6^y^ roof agtihft n^. Sif^'ffeet^ 
^RO^pdkht^wnit for iibs^^ my Sdiiim 
Jbi^.corrai^ondu^to the number ^b^ ttoflifhilt 
jueto befed. Ondie back at thelmdst^^ 
49tdei a <kal » hung- vkh luDg^ tobelfifcaat^ 
lie thiNan^^ fiobd to them. . Upon tht froiJlid IM 
li^Qg tbe tengch of the houfe, ibwt hm» ur» ttidi 
^^j^ffled ?ixr|tli jjArs teinch diftant from taoik dliter. 
The cfaanhd orfttier b^hmd the cttftle^ t* lin^ft' 
^ha fleal tad)c bfktem^ and ona bA tai^ Wt^ 
4i» coBvejr^c i^^piin the '<eattle ^ Itj^itfiiQ^ 
^t^. ^ch evtk^ i^blch I hoid to be pmf^iMM 
ilveii.to diing^df. 73ie thre«^ beftmft iibvfer6^' 
with ipaiTfljudu a Taciiitf below, t^hi^ rfeclsi^^ 
Ae piftfi4tjtlM7fit& mffauute, and pitS&r^cfi tK6 
tffttile j^ryi - . Tlwrit fth iniportant article in feMtin^ 
iaittk» wWoh ciFcay mia^ at liberty fe foftd W 
pieetire to itfijtfv JSkcrc ts no neeeilitf for hiStkA 
iflbitius Ihcd; oft thcKrontrary, hOffes^^^it Aiorfc' 
offiYUuemly m the natural way, by b(*itiiing do^ 
ihetiiok to food; The only thing ttfeceflary is a 
^t>Gard' between their fore feet arid thb clbvei-, f6 

five' it -'^foYft- Mng trampled under foot, it ig 
ft^t that4n a- corner a bed -he cfefedd fori* 

fervant 






Ab% t)£{ tfair i]iailBviBi4t^>be hehl^ttigAibi^ ^Mdi 
^tP(l«n jMulb^i^ ai cafflj torbetakwviift^ iM4 

bfcHl%P^ at t^C Iftwcft part of a^fj|^ftcfefi*»«fe 
the doiKS i¥?j?Qrjc^wcighty, than thedji^jit jjgft^ 

««f fi/ljt i$ |*)fl|blc to f(?t a little IMiim ffrbwyw to 
firaytied finmii^p^ to place, ivithoutliti&g tdXfift 
drai.^: JiQl that will never anfwer^^r & flitdriisf 
l^iUtf 8r fort^ yardi long. Such a ihed ii' pr^^ 
lorjmryfahn/wber^T^ h^xmtaiOfinakA 

iathe courfedf cropping ; and the cspeike keH 
btil&kfi left grudged, canfidenng thatit ^ri&fmw 
fyren for confiiming turnip and cabbage 74iti iHm 
ter. Let the eiq^emce he oon^mted ;;0&2ad:)raa^ 
thitfe to an iiiinu)v^ahle^fid?i :md: an alfifnjbitl 
9ny extent, itwiUbtJ CowljJJNKtJfcwxpi^illliyft 
iayed, even in a iinglcyeam wiMlfiq^al thc^jcp(bo£ 
tiic prppofed flied. Jb:;a;.fipa^^ wher^ r ^ 

d(^er enters not int;0;tbe fftt^ti^ ^tj.'CTipp^i ^*^ 
yet 18 nece0ary for-f^j^fti^feedipg't :itl« ^^^^^ 
convenient way is, ta if^JpfofiKiwr rikren ^acr^ a& 
nearas may be to tixe;fa]5n-<si&es^^^ii|ibn xpaadt 
pf which there always Biay l^eza ceg^ o£rediclQ^ 
ver in rotation. In that cafe the car^gct^^jac^ 
t|:ifie« I have only to add, that room jffiooldxnol 
fee ^)ared y for he^es are hurt asmuchTaseHbnst 
qd cattle by being crowded^ -"^r! iliV xc 

^^^ The proper feafons for difpofing oCcattte^l^* 
on |;ra(s, ar«sth^ J^f^e iparketsj bimI iholb^ttf fh^ 

cembcr 






fbiijr ^d6:|»k^tto^6eipiora^ and' late tgah 

tttffdilid[ n^:>3£fficulty tor preferw^gi!^^^ 

^l*ft«8,^itfifi'i^dWoilof i little hiiy if«B 381^1^ ^^^ 
oi N(ttC^)ti ^or^er is die feeding cattk Ji^ 4 jM^«^ 
fidHt^-paRRiite'jc^ b for p^hire diig fljclLjy ai g 
Im^fWfi m-Sfitzini being exJb:^tnielypaUt2$3^ 
flMdi&iofrC^a^ kind* Bong a'naltt^ercf -fii^taiiii 
Ibpmpagates itfelf by fpreading- abi^g .thc fift fa ce j 
iiDd italUng root at every jotntr Sut^aritinci&'a 
VQrku'iof tixnevtt bmorc'profitable to ftodc'the^drf 
m& it?atiJncfr': tlurty pcmndsiof feedare:^iiDii»^ 
^nhjifiiffidcnt farioiacrei 'Good feed isrwiightyj 
ktd^rfidl/ uit^ottt dfmpIe^V it te^t^d when hutt 
l^^ftr^tf^.^ '^ A'lfifeU^&tkld^ fdr- ^iidn^iiFe^ if^ii^ea 
htAmaidi^^^^. .mfY^\G$ has-it? &voti^ 

kiA to^helv lfdC^&tfiii^ftunfipi»' left. TfiSSar^ 

ktepite'dieB^i0f:^3<^')h^ diirihgf ifie 

flsBEt^iL ;^J^gldSflfer eakimplb dhfw^rilb^ j^fitt^ 
fffkiJbctt^ diaa mif 0^r (^t^^^d contiiiue^ 
feager^iafter adcunhu But ^ite dover dtiridg 
fomidcr&MszTutbmer^ban'i^eg^ l)i:ffi^iR^ 
gnffis at Htbe fame time estate the appetite : ak 
ox will leave turnip for cabbage ; and after feetf- 
a^i^oiiafulJy^ on both, teill take kindly tttlbay 
0^iwmi^*^t proper qi&iWty of'feiff to al%*t 
ixf;rrr> " jbatendcd 



16? . ,E,B.A,aTXX:,&t ,|ft^ 

iiKtepclieid fQr J^i^ ^^9.'6^P^^ 

white cloverip .five, pounds yellow- clpve^^^^i ffljiifi|^.. 
ni?j?cd gC2^, aod, frwro whcsA-firlpts of ^cyqgj^jfj,.,, 
, Aifcld proppr: for pailure, pught to t«^^^ , 
f^Q^ng pcopcrtica. It ought tp.b^woll^jgdf^l 
Sficpndi, ^kH watered^ . lliirdi well ihcke|[<^:^ 
FQttfthft th^ larger the better., ibid, l^]|r^ jthc, 
gra& ought to be fo rank as to 9^ord a fuH lute^ -. 
^/^xih refpe^ to the firft, a fiel4 well surod makc^ > 
cattle feed kindly; in ahotday^ they go tQ thf 
higbeft part for freih air : if they have ns^ithei;- 
freih air nor water to relbrt to, they fret, an4 }c^ 
ficib. The want however may be fuppUed a^ti^ 
cially, by cluuips of trees fcattered throug];i . th.9 
field, Xq fliclter theip from the fuHf With .refpc<9t 
to the fecond, plenty of water for drinking is not; 
alone fiifBcient : there, bughj. ip be. plenty for bath-! 
mg m a hot day:, cattle are never, mgrc at cafa 
in lUch a day, than when they, are plunged in wa- 
ter. With refpeft to the third, it is not fufHcient 
that cattle be fheltered againft heat : fhelter a- 
gainft cold is ftill more neceffary. By proper 
management, the chain of grafs uiay be carried 
on in tolerable weather till the end of the year i 
but unlefs the cattle be protefted from cold blafts,. 
grafs will do them little good. The clumps men- 
tioned planted in the f(wrm of a crofs, will afford 
flielter from whatever .quarter the ftorm comes. 
With regard. to the fourth, the field ought to be 

fo large as to give cattle their natural range. E-' 
a very 
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tmlM ^fcmgt'ta ficcdmg ; attd ttti cdiififfcj 'di«^^ 
withfi^i^Ww^r^bd^ii^^^ fort b^ifi^" 

p?ri&iffiSSi*fc?^ Sheifp have a wicfcf rart^ Vinid <^^|Ht , 
t<)%iVfc,i«ebhtfe they dcHght m&ott grQ!^V^0i^ 
thlMi ^^fey 6f ninety acres, and any fi^nc^-^lftp 
k^ tHte-m ? 4(wrfmc them <o a field <#ler<in # 
CfgKif^** afefcs j an* It muflr be a very ftrotif 'iFencfi^': 
tftft^-lieeps them m. A range of ififty or ihaf^ 
tUk^ is fuffictent fof korfes ; and a ffHf narrbwcf * * 
rti^' f« howed cattle. In oppofitfen t6 the flclct' ' 
dSj^^ed^^ afifeirt to cattle eooped tip ki a fmalt^ 
infl^tec^iright ^ fwne acres^ fmtomided with ^ 
higW* Kfedgrt. Itt fu?mmcr they arc ftifled for want 
of ^i' sfrd 'peftertd with infcfts, and tefe fat in- 
ft^fi itf gtiitilng/ Tk era progrcfs of 

fattc«mg, I wdghei fw^my flots the firft day of 
W&y 'art4 Aa' felt '3ay of' tfe^ fi\« fiicceeding 

Sij^iwiibet,' ^^$ '^ 'w averse tv^ "povmds daily \ 
eacli.' i'ifi>ttJtf'ifo£ attriW^ any other 

catiici, but! to fc& fito^ than in- 

tbt^^tee imii^yMii^^^ Abittk. ' With tefpeet to. "■ 
th« ^j|rf6pcrty isfflr m drderrthe ^benefit of a fiilt 
bite Iff too c^vibus to need-cxirfaisatioB^K 

A'pafttire«fiekl bare df gnds in fpring^ having; 
no: prmedion againfl: \^imng whids, turns hard 
and tinfit for vegetation, dpecTally after wet wea* 
thetr But where a field fprihgs early j aiid is co^ 
vcfed with grafs befofc'titought fets hv it con-ic ' 

^ ' Y ' tiaiififc 



tfp ,;^.- -Px lt= A: .:C ^Tv ,1.. C .E» . / JBsjd% 

jttdues moift ap^ jten^» by retaimng:' dainl ani 

kccping^^QUt drought, v; To encouragt efcrfrlyi^aft 

|a fprmg, the ficl4 ought to be left fott]^ ml'#in- 

4f^> which alfi> keeps the ground warxn^dbiiiilfpiDCi^' 

g^S^theTootsfirom froft. . ''- ,!oiq :t)3igt)b 

^rlJlagwart U a troublclpme gucft, as Ihynewr 

4[ipl»;tcx infeft rich paftureficlds ; k k4iQ(:oid^4 

dTdbber* but Qverfliadows the graiSy and £eiidcab:it 

jWwhplefouie. I am at a bfs however whether t^ 

<aU.it a weed pr an ufeful plant. As it biean n0 

ieed till the third year of its growth, it cannot 

prppagatei in ^nd under tillage : in paftui^e-laiidy it 

<:dies indeed after dropping its feed, but new jdabtii 

fpring from th^t feed, and have a fuceeffion Twith^ 

put end. Many things in appearance noadbus:, 

bave been found ufeful j cf whk^h this {datit is «^ 

inftance. The fame meanis wiH prevent its 410* 

xious effefts, and makd h pcpfitable. Ridgwoit 

in flower was neverfceu^ in^^a fiddi>afturedA;Hth 

fheep. Why ? becaufe that animal is exfeeffively 

fond of it. Thercfore,-}nrevepy^paftu!^e-ficldi for 

fome years after it is 4aid dowrii^there ought to 

be a proportion of ftieep^ They prefer ragwort 

before any other vegetable j artd 'experioicepfd^ 

nounces, that every food is wholcfomc which an 

animal is fond qf, Lincolnfhire Iheep do bfeft ; 

becaufe a fence fufEcient for horhed cattkr, 

is more than fufEcient for thenu Sheep arc 

fingulsff with xcfycdi alfq tq other food.-' rThcjr- 



iutt fiondb of ohtj taiAerih(Dm» itf ^^ 
^B^i^ilds igirof the firait of the^faorfe^hdfsutr '^^^ ^ 
niWlm rijEPtnflaiy ht cbrnpired ^^ tag«rbrt :' ft isf*^ 
tmfi BiafopKiamed ; and y^t miy be Inside hi fomti 
degree profitable. Whether it Ihbiird • be fclaifeft 
fnoogrthtt: evergreens^ appears doubtfutfirqiti 'the 
ib^fanrhi^accouot of it^ Iti^rings fix ^^r fevdl 
indnai/ilMgh in Aprils grbvi^s on till Auguft^ ^^hra> 
tho^toi appears at the fide of the ftemi fivt^or 
to inches bebw the top. While the feed is ilraw^*^ 
iogiDDward maturity^ the part above withers gra-^ 
4UiifcHy:^'and when the feied ripens and falls^ the patt 
Mdif widiers down till within si foot or fo of the\ 
ftirond* That part ' continues green all iPHntefjr 
J^ot'diea away before next fummer. In place 6f 
ibe (tem8 that (bus. die^ Hrefli ftems arife, which, 
as^oKerVed above^>«ialQe^'figure in April. Whe- 
fbar.lbefe Aadiioinft fr^m f'eed, or from the 
AHi)}ky rooty pl&dni both^ I cannot at prefent de^' 

* ' , . » . ■ 

rj/^A^ the)flifl^(^/ari^^«at;icj aiid grows fo vigo- 
^oufly ^ tOr^^flyatt ftther plants, k ought to be 
rofot^ put if potPibte ; not ojaly becaufe it li a bad 
pa^lure-grais,v.)>tttv becaufe the in£sdlible way of 

f oqtMpig it out iSi to lay the ground dry ; which 
^liafceSL^ double in^^vement« Btit if this cannot 
jb^l^ilt d^ne at a moderate expence, the refourob 
js^ toix^e dil the profit of it that is ik>ifible«; 
|f iCtit in Jane while young and tender, tod dried' 
into bay, rufhes make tolerable winter-food : a frelh 

Y a growth 



^i^di eii^ie»%rhldb^is proof agratftf&oft^qsteddg: 
trot uhikvoiiiy td ctoie t^t run out sat::«rtAl|(»^ . 
-ii'ln this: month of Aprils white gra&nis 4iH)f£> 
-fliort afr not to afibrd a bhe to faomedk' caatii^l 
^tat^e fttn fourteen cows liiving on rtiifiie^^^^l^ 

\&kt feaft)^; thiey are to homed ^attte almdftlfiPfA- 
i]alable as> red clover. They am irgc&^d ;VKb6n 

•id } and U^ is even red clover* 

:> A fprat is not ah cvergreen,^ for it dicis ava^in 
. winter^ It is an aquadc, iike a rufli^ but thrives 
;»E|th a Ic6 degrco rf jnoifture; It .m?iy be pf fonje 

i^e for hay when cut in June > suad tb? a|tgr 

iprowth 19 not junp^latable when cat youngt^: ^^t 
after feetlin&r no beaft will touch it. 






. . • a» D a;"T: OE OOk • :':^ii^ tor 

I proceed ^ow to dfj foodL A^ hay i$ . o£ .11^ 
to cattle of every kind, it , if ;^. capital. objeffc^Jin 
hufbandry; and not the- .l^fsi cajrit^, thatt iirmy 
thought it may be carried: to.gjf^aterperfe^i^^ 
than is commonly done. . TP:giYe:\fatisfadipn^^c 
mu{t enter into an ojaminafioi) Qf the .diSerent 
graffcs that aie ufcd for making hsffy^ Red dovqr 
is a fuctulcQt plant^ of the leguminous tribe, that 
flowery about the beginning of June, and rifcs to 
the height of between thre^ and four feet. Rye- 
grafs is a .culinifcrous plant, dry and folid,Jifec o- 
ther plants of that tribe ; rifmg commonly ^l good 
jbil to four feet, or nearly fo. It ihoots thj^c^^oxd 






diei^|Bi0»Uiiu^ tO; ;perf<^; il9 fti^i^Xclkm' 
cUdivfir aindiiTtbwdrt^ both of. ibem / IcgUmiAous 
Ij^afitfip atormore tender and fucctileat tiisiiiiisjftc- 
ilP'a&^ibPt 1^6. fo than red clover: tbey rUe;i$3qM^ 
«[0flJ3ri*ftii)^^ and four fcieu^Tliftjr 

A^ihst lat^tbe iame tiHie mth ryegrafti, but pttSdBt: 
tkdr feed not altc^ether fo^foon. Ry^gratfe, Lbiw 
calbsfe <]f its kXidky, iiof aft the befli^fi^odx for 
horfes $ and next to it, ydUow elover and r^tmrt/ 
Homed catlle delight in leguminom .plants^ -^fied. 
d6Yer efpecially : it is prbbabte that terkler gra^ 
dNb fitteft for animals that chew the cud. Vf^lSe 
clover blooms and perfeds its feed at^thift ^«ic 
time with red clover : it makes excellent dry food 
foriheep; butasit&ldom cifes above eighteen 
inches, it is lefs proper for hay than any of the o- 

i&iei^ mttitionOT^5 aiid^iip&n that' account, is often 
Icfrdot in^hii^miiti^ 

^-^ With ref^^lo^^the iimc of endurance, ted 
ab¥6r- dmhei^^ depefc^ on for hay longer than 
twa years^r'4l^-fcfri year, it makes at beft u 
Smi^ ctcfi^j tod ^fi*qtf ifcntly v^^^ altogether. 
Ryii^aas, ribi^i*,Ma!lrfyclk>w dover, ftand goiM 
ttff^ years. FtiM* that time, the produft-lcfferis 
^^diially; atid *^cr the feventh or eighth y^r 
thty afford litticpaftute; 

The geiieral practice of Britain has been, to 
imik^folr'hay, lycgrafs and red clover with a 
'ftiafi proportion of white clover ; which I be- 

' fieve continues to be the pradice in many places* 
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hqmMi bjclp condemning it, as the <^i^tfifigMh 
l^oc .or ouattcntiQm / Two weighty. ->olp|^iSi9ttft 
occur. The firft is, that when the red cloverdtefiCf 
m^^cut for liay, .whiph is about the J)e^iiux|ig, 
^f.Jniy? the ryegrafs-leed is ripe. 'And wbai fak. 
lojjrg ? the ryegrafs that year growa uo mor&ihni 
bidey or wheat cut when the feed < is: ^ripe^) 
whdreas if ryegrals be cut before the feed is fomiM 
ed,' it grows all Summer, and even all winter, tiff* 
it.makes way for new fhoots in fpring. It may 
p(^bly be thought, that the feed, like that of- cV. 
dier culmiferous plants, is more than fufScient t^- 
make up. the fcantinefs of fubfequent cuttings $^. 
but in drying for hay, moft of it is loft, ipme in. 
the field, fome in the ftack, and fome in thchay^ 
loft; little being left but the; dry fbawy whidt 
cattle do not wilUngly eat. r The other objection 
is of ftill greater weight. : Aft«r a orop or two of 
hay, the field is furrcndered to pafture. The red 
clover wears out the fecond year^ J^ftving nothing 
but the ryegrafs, which continacs hut another year> 
in perfection : and the fmali proportion of white 
clover has not yet got time to fpread. over the; 
field. Thus, after the fccond jear-^ the pafturc:. 
is but indifferent ; and t;urns worf<: ^nd worfc un-^ 
Icjfs the field happen to'ftock itfclf with naturaj. 
graffcs. Nor is that all : while the field is but, 
half-ftocked with fown graffcs, weeds take poffef- 
fion of the vacuities, and accelerate the dwarfing, 
of the ryegrafs and white clover. And if the ri^d 
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ak^ idibrdttsiaul of; : I pronounce fh^ bed* 
harftsTiioibe ar nnitture of ryegraf» iBiid TtdAbi^ ^olnxi 
YC3?ji vrUch flower together, and arc* fit f^ bp^kJlri 
£«ntbaf tho beginning of Jone^ tvhd^^fttlti/iyr 
timtr asd the (eed not formed : at thattime^ Mai 
HigTifall of &p,. they are in perfediionr forfaay^ 
Wben iCut fo early^ they grow again vigca-oui^S 
;ip4^ai^d aiSscond crop end of Septiimber ; m 
fjs^Ueitt pafture, if the leafon be unfavourahltt 
$or pJusLy. When th&firft cutting is later than beu 
gIBning of June,' the ftem turns dry and woody^ 
abd much of; ic^ss »}e3»d, if a horfe be not ex- 
Ireifiely hungry; n^iBut I^4^(^<)^qoinend this to gen« 
itemen oiily and filters, '£^ feeding their own 
horfes* luJthtfW^^H^fen hayv Acir profit I ac- 
](ti^ledg!^^^ttl4)e^gifea«ii'if^ cutting when the feed' 
IS' ripcy becatlfid th^^'^^lkl i^ a profital)le artidW 
Tbc ha^i It^teiaseS feipftt^te'from the feed, ik nii 
better th2ii^ftfik\^,i Mt that is ho objeaion to a 
ftikbleif^ fdr the? 'Idfi-Tiiy a travelFing horfe con- 
fottie#,^'Ms profit is tRe j^eater. My reafon for 
ChUfmg Aefc two platttk for hay to horfes is, that, 
of all leguminous plants, yellow clover approaches' 
thenlcareft in folidlty to ryegrafs, and dhat they 
A^irell together. Ribwort is left out, as being 
j^fiffpr hQrfes ; an^ 1»rhere p^^^^ is 

--V given. 



lM>^<^l^gMs^/emdteh jxiiinds ofydiloAclArei^n 
md^caLfiiffickrtft dp2e: for aii aagc> r AAt^ m faarf 
ciM^' tariff >M' it ought to be, the crop ^AiuItbfaBd 
i(liryl«Mrei^lMf^'4f the c^ coftiiiQre>^thtiii^[^4>) 
tctti?p6iiee 'per acre* - .v't/v. ruVM% ^ih&q 

dStiVfh^ttf horned cattle^ diemb^fae tni^^btiiBr 
ililT^uclover, )reB6w dover, and fSywort* .vJ^dtt 
<^^OJEiBr,';itrk true^ Mis properljr to be cut, a Itttte 
l^icrtbaii the o&er two; but as- k is choice feodv/ 
§ik lMM& catfle; it is better t^ fobmk to tfta^ < 
cr quantity, than to lofc the feggage of Hit^'^f^^ 
^ pKnts by cutting them too k^te; Ten;pokn^ 
?^ ckwer, ais mudi libwc^y and foui? -^pouMc ;:;^ 
yellotr clover, aro fufficietfiiw aii odre*^ ; > ;^ .»v :^ 
' A farm^horfe during! -i»hrtdpc' reqo^ lei|l&> 
two lippies of oatsda^Uy t:m^nsg9i)(¥hicK aifoiid^:^ 
more, working^hours, tbeyjiie nxr^bfcii to three* 
The reft of hi^ food ii; haY:,Qr fltelSK^^ bgan^rftraM^, 
istbe bcft, peafc-ftraw n^j2Ffiii:^d^^cr i^ good 
pat-ftraw. Upon that&jod, j^^j^jr .^tf'good hor-^^^ 
fo will labour 'ten hours a-day, and plough an 
acre of cultivated land ; or draw (Hi a fmooth road 
a hundred {tone in a cart, iixteen Englim miles/ 
Such work they can perfcMni daily i^iitliout lofuig 

When too much hay or com is given to a hor% . , 
at once^ he eats greedUy, and is- apt to {u^kit/pp^ . 
it. On this accounty a« weU as tp &yc fpod^^bpfr ^ ; 

.. ^ tcr 
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nptoAtetbcffwtjkaice, the befto¥»y^f. foecJiugmj 
h oribrwh hAay riirould be^ to give it dUtr of :i;tberr 
hMiiSiudis<llor<orstj a hoife, /wben huilgr]lv is ^^tli^ 
toff^iaQmi J it wHbout che^g ; . in .whi(^r<^<)iLft?7i^ 
pafles entire without affording^ nouiiflimeBfe' 
HKn^pTC with oats mix chaCor.cut AtvWfLiifhvth 
rdk|i^e chewing* If that labour be grudgec^ 
tbdre-is an infkument contrived for bruifing oat$^^' 
wUidi has a promifing appearance. I wUl nor^: 
hoMevfr, venture to recommend it^ becaufe I> 
h«Wi|HH.e3q)erienced it* 

. vj^T dairy may be turned to great account* A^ 
gQddk GOW» during the fix fummer-months, will 
give at a medium., twelve Scotch pints of milk- 
daily^ die but^ of? which, . with the flammed 
miflc^ihayai^HHiQ^4:oc^gkteen pence per day^ and: 
thirteett poimds v txm dhiUings in the fix months^. 
Thi^ girafing of ilfiSi^ aPCWKfor that time will not 
edit ibove fdfty^'ffiillirtgs^ which makes eleven 
poiAtfs ten IhiHiri^df ]^t*t. ^' 






7. FeEIJI^G ton THE B tJ T C H E H. 

<• . ji i > . .1 » , I . • . . . , ; _ ...'-. .... . . 

. HWitNEi> dattle continue to grow tilh they ire 
full fix years old ; during which time they do n6i' 
readily 'take oh fet, rior carry much tallow. The 
pr<i^i^'tniie to enter them upon fattening food, rsi^ 
at tlfl^a^ df fevert*.' There is an additional rea* . 

Z fon, 



i&B^ that ttece years ^ork can bd got^fiiiSfti Wh^ 
vbich in aU evertts witt do more thaiilJala^cfef^i 
^enec of their food: '^"^'^^: ^^*^^ 

^^•*As the tktttc^tid fo^ butoh^iittcjitt ih^'!^ot!ttS4 
fiifcteafes rapidly, the feedirtg cat*' for tfc^^a^'^ 
bles has become ah iftterefiihg artfde t& tl^^liSft 

fiier; Thirty years ago, He had no tetn{>tatM to 
keep fat on his cattle during Vinter, tietauf^ tM$% 
Wis nothittg but fek meat during wifttei- arf3 
%lriiig. We have How freffi hieat iri plenty, iaiOhtf 
yeaf round ; only a little dearer m inning'; and of 
that circumftance a provident fetmef triff aVaft 
himfelf* The diflFerence of a month, WiR'fottife-' 
|imes add a hal^enny tx) every pound of beef ; 
which, upon an ox of fixtyftone, makes f&rt^ 
ftillingfi fortfcit month'i? feeHihgr . 

A fiekl fown with tJie fffafifei aboVc mcntioiiedf*: 
may be depended on for fafteriibg from the midal^ 
of April, in a warm foS, till the middle of Ko- 
vember : nor wiH they fall off tfll the middle of 
December, if froft and fno\;r keep away. Hay^ 
though greatly preferable, to fttaT;^ bf any kind,, 
yet will hot fatten horned cattle for the market 
without green food. It indeed keeps the fet up- 
on them ; but adds little or none. It is however 
profitable to feed a fat ox with hay during win- 
ter ; becaufe the additional price got in the fpring, 
will defray the expence of the hay. Some years 
ago, I fed twelve oxen vnth hay through winter ^ 
and thouglji they were not a pound heavier in A- 

pril. 



Jlf^l} ^fl^tb&^ at that .time for dfMxUe . the funi 
l/ff^ffec^9»* Aaox of a ipiddUngfize, eU$ 
thirty pounds of hay, Dutch weight, .in twe^t]^ 
^jgffgl^J^i^ .ai?d drinks fortyrcight. Scotch jwnts 

^pVy^tj^f -^>^^ ^^^^ ^ large fize will eat.fbitf 
pg^ni^ MdwiU drink m proport'i^^^ ; ,, ..!<^; 

♦ j^.jaJlthe bcaftn I know, a - fpave4 qwcy is^thf 
fl^ profttaljlc hPth. for labour, a^^ for th(R tutp^^ 
C)r# . She is little inferior to an ox in firength ; byt 
.mtfdi, mprc agile, and confequcntly better fitted 
fpr; trard. She wiii work, even tiU eight ycar^ 
^^Jd, ^ ftill be fit for feeding, fat. Pepplc of 
4j^tPfrt* taftc prrfer that fort of beef. 

:. !t;J$ a great lofe to have a cow to maintain that 
liag i^ mifjTed calf. . The only profit is to feed her 
lor the butcher. , She feeds the fafter after ha- 
vipjg received the bull. But qire muft be taken 
fip^tp a4niit tl^c ,bull^ ^ut fo as that ihe may be 
JRiJi fat three mbnth^^b^^ the time of calving ; 
^for during theip three, months ihe commonly 'lofQs 
fat». f 

'^,Cionfi4erj^bl4^^^^^ n^^y be naade by feeding 
fni^^ cattle bred^ in the Highlands, purchafed 
whcpfpuT years[ oldjit.a fmall price, becaufe they 
arc /yufit for work, , This branch of commerce is 
a^cgpriiugly well un4crfloQd. 

A. fow is a profitable animal : it feeds greedily 
on cut dover ; :v^hich, with the offals of the kit- 
cjifjn,. dairy, and barn, prepare it finely for being 
kt^$<l JA .^ fliort tiipe with more nourifliing food. 
V "' ^- 2 a. The 
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rhc feeding of calves for veal is aMb ^irofitrfk. 
c calf even of a middle-fizcd cow, after :fuckiiig 

for fix weeks, will fell at a guitwJ^. The 
le cow will in fix months feed four calvct for 

butcher, fometimcs more ; and after aHj' will 
e milk two months longer. For making fine 
1, the calf ought to be blooded frequently, 
>t from light, laid clean and dry, and get chalk 
lick. 

Por fome years pad, a ftied crcfted upon pillars, 
h intervals of eight or ten feet, has been: ufcd 
ftall-feeding. Such a fhed I pronounce to be 
cold for our climate. A houfe fo conftructed, 
to avoid the extremities of heat and cokl, an- 
rs much better. Upon a feed of turnip in 



»3]gfaBii&94i<^id^^^^ to be 

^dBBi. .fitorl^ firftpbcc, variclj^^xc^^ the sipffB- 

iflitaDvljsoeat^lfaine of thefi; vegc«aWe« fBji^^Fft ftt^c 

Iliwiqlte itolttci:. than othcr$ : turnip,, icnp^^^^aoj]^, 

^rttogiillWk^forca: for fpring-food, fa well a$, cabbie 

jpfi^ii&ahwQTt.. Therefore, as far as is confxilent 

T^SHldb^ari^y, I would be fparirig of the yegctptjjes 

that are the leafl hurt by winter. Potatoes . im- 

iiwer bed for the concluding food* If .fu$ciei^ 

:ftore be provided, and well preferved, which is an 

-•:p9fy matter, all complaints of wanting green iopd 

.bki :fpHng muil be at an end. Every animal b 

1 ibiid of potatoes, not even excepting a horfe. 

r-They arc a choice food for milk-cows, and pro- 

Oiditice plenty of milkvj which has no rank taftc 

iiHjr Da hay or graft* And 

>)Bet ^cr all, how., itftny indolent farmers ftifl 

^>ifcmain; who lor .waittipf fpri^ are forced to 

fitorn: their .C54:tl€j^i^/Mtg^5, before it is ready for 

r;paft;urci wbH:Vfe^if.fi% ftarves the ca^le, but 

inlays the g?f^-T0Q(t3i^TDpe!i to be parched by fun 

and wind. One precaution, however, is neceflary 

• withiTefpeiS: tOrgtafein proper condition for pa- 

f ftjirc,: fiirrender it not to the cattle at once, which 

- : fwpul^: give ^ lopfcnefs, but for a few days let 

. them fefed an hour or two only. 

» :Prciiiaratory to the feeding cattle in the houfe 
.v.mth cabbage and turnip, they ought to be made 
jTJtsi^t^ainteci with that food in the field, by getting 

■^u-i now 
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now and then fmalL feeds of it ; begin^g^^^ 
o(bbage, . which they (boa take to aa l^cj^ ii^^ 
^d then proceeding to turnip. Witbav)^ ^Wi 
tljius jNTqiared, fome beafts have been ^ff^^ 
JEsifif^obftinately for days, before. they wQuId^4;^)|^ 
^em. In the houfe, it is common to fill xhc. ft;i!|§ 
.at. once for (aving trouble. This is wrong :-iat- 
tlc are fo fond of cabbage and turnip aftoc dp- 
^p^ntance, as to be apt to furfeit upon theau A 
iungry horfe, by eating too much com at a time, 
takes a loathing of that food ; and his loathing 
continues for days. Begin mth giving a bullock 
one turnip after another, and he will not r^dily 
Xurfeit. One bullock of ninety ftone Dutch thu§ 
led, ate up thirteen Dutch ftone before he (lop- 
ped ; and in twenty-four hours he devoured, tnir^ 
tv ftone. This was the third p^rt of his own 
weight ; and every bullock in h«ilth will do tluj 
fame, when thus fed. Therefore, after cleaning 
the turnip, let the feeder begin In the morning 
with throwing a turnip or two to every bullock, 
one after another : let him repeat the dofe till 
they turn fhy : let him then give them cabbage in 
the (ame manner ; and conclude with handfuls of 
hay. When they are thus (atisfied, prepare them 
a foft bed as an invitation to lie down. Leave; 
them to chew the cud and fleep, till they rife of 
their own accord. Repeat the dofe as before. 
As they grow fat, they will rejea the coarfer 
parts of the food j which may be given to win- 
terers. 



ft»i&^Wti»«pme. H the turnip- bcHarge,'tKerc. 
i^ Mt^t* of giring them whde. But they 'i£^: 
ii§ip^ dhbktStipon finall tunrip; which thcrefot| 
iAflf^Se kt Into fmall bits that can be cafiiy fit^. 
teW^i/' A machme to bruifc turnip for tHit^i 

^^iChdfe inftruftiDiis arc calculated to make catdfe 
cai iftle grcatcft quantity poffiWe ; k bcii^ certain, 
dial: tlie more a bullock eats with an appetite, iStiki 
ibbner he grows fat. It is bad occonomy to dp^' 
ibod in this cafe : a certain quantity daily i^ re-' 
qt^c to pnefenre a bead from falling away ; and 
dii addition is neceflary to put fat on him* There-' 
^orc the fooner he is fatted, the greater propor-* 
tion of what is neceffary for bare maintenance^ is ' 
iaved/ 

To keep catiflc dean, and well littered, is Co* 
ihem half food : and this may be eaiily done in a' 
fhed conftrude^ as dcfcribed above. Let them 

* • . -' I '. / '. ^ , ■ ^ 

be cdmbed every day, waflied with water every' 
ifeek, and jbfed every ^ ; for thefe all con- 

tribute to fattei^n^.^ 
^ Moft of the 'cattle in this country fold to the. 

butcherji arc fed upQUv grafs, and fold in Novcm^ 
bcr at two peiice per pound, dr two pence half- 
penny. But as the profit here is very fmall,- a 

• '=.■■,- ' ,..'"■ 

farm^er .who is ftvidioits of his intfereft, will have ^ 
provifion of cabbage and turnip for winter, in * 
order to fell his cattle at double price in fpring. 
It ha& become a pretty general praftice, to feed 

cattle 




catfk^ in the field isith turnip^ cabbage, anjiqtk^^ 
annual greens. . There U not another py i^^lj 
tcnkjg cattle To cheap ; nor another iKay.i>j^: 
fa,.much dung can be raifed in. a^farip^^^^y 
aije. important objeds. But .what I chie^rJoQ^ 
oi^^is, th^ there is not within the .inventioi^|g£^ 
iDjq^i^v a more dBfediual method, for improvji^^^ 
grivelly or fahdy foil. Nothing indeed.. js.morcij 
hui^^l to clay or rank loam than poaching; hut, 
the poaching a light foil takes away the.; pores,':, 
n^es the earth more compad, and more ittcn^ 
tiye.of moifture. A crop of turnip or cabbage^ 

on ftifF land, ought not to be fed in the field i vbut i 
in a fhed, fuch as above defcribed^ or in t^^ a^^. 
jacent dry field. vis>- tj*-» 

To be fuccefsful in tbis article, let cattle Jicu t 
chofen that have been .accuflxnned.to ^run.otttv.ia..t 
winter. Catde. that havq jbeen;aiw?tys houfed in;. 
winter, are too tender for field-feqding ; they will^ , 
never turn fat. ' r 

, '----■.; . , .• 

There requires more management |a feeding . 
cattle with cabbage and turnip, in the ^el4» thaii;^ 
is commonly praftifed. Whatmuft, ooe think of .' 
the Hovenly method of turning. cattle. into, a; tur-;'' 
nip-field, to feed at random ? I hope tliis is rare ; 
but another method is not rare, which is, lo in- . 
clofe with flakes a portion of the field, and with--.- 
in that fmall fjpace to confine the cattle. Is it not 
obvious, that by dunging, pifling, trampling^ a' .. 
great part of the turnip muft be loft, or befiprtie 
2 naufeous ? 
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idttMr? To prevent that Ibfi, I hrrtdvkft ' 
fii^c^'^^ followmg mtthod. Suppofing thift' 

„ r<^ W'fef Jtti oljlong fqtiar^, 'whicli is'tHi' 
_ ift contishkSit for flakes, bcfriir at one of thi - 
/Jpr^^^ from the fence throw the turnip' ' 

l^dtt^sQf^ middle of the field, de^ng ^s mtlch^ 
g^biM as can be done at one throw, which misty ' 
|)e^l^]teen or fourteen feet. Separate this vicxti% 
fpakt frptn the turnip by jSakes. Let the flakeg* ' 
)tKlme Inward to the field, which will prevent the 
iqlttle from rubbing them down« Introduce die 
cittde info this vcMd fpacc, and begin mth throw- 
k^ over (o . them, from ume to time, the turnip 
1^' were taken up, fo Iparingly that they may 
ftat v^thout ttampting them under foot. After 
Acfe.are clean, eat uj^ dear another ftrip of the 
fiuhe breatdtfa with the former, by throwing over 
to' the cattle ^tiir nip" that jgrow there* Remove 
tii^ iiakes to tbe fi& of the growing turnip, and 
go on till the field be eat up. In this manner the 
whole field wifl be knead and poached, fa as tbtaU 
ty ib alter- the texture of the foil. But becaufe to 
giW the cattle nd other bed, would greatly retard 
tfeprogrcfs of fattening ; an adjacent grafs-^fidd is 
necefiary, in which they fliould be put everj? 
tiigfat for a dry bed* In this grafs-field ptace 
iiecks, for feeding the cattle with hay or ftraw ; 
as nothing contributes more to expedkious fat- 
ftiRg,' than alternate green and dry food. 

Firoft is the only enemy to this manner of feed- 

A a ing. 
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ing. Jn frofi, flic diggihg up the hirii^^ 
jfJLyc i ^nd Aey; give* the cattle a toofe™ " 



jQf^^cs them ledih ipfiead of fat. ~ H'^rdr^cft W- 
ftfpys tho turnip akbgether. I have inea I^Forjfl 
Ipif^VP^tiyes. At the comer of a fi^ld^ rDuut* in 
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j^jOtack all the turnip that grew on fpiirVa^ 
They remained entire fix weeks } but after IhiU 
timcif they began to iprout^ eQ)eaaIly about 4he 
^centre, which e^haufted the turnip, and rendered 
them lefs palatable. I tried another method j 
which was, to fill a l^ge houlb ^th tumipji' on the 
firft appearance of frpft. The warmth 'of thiC 
houfe made them fprout fooner than ' in ffic fol^- 
mcr way. I made a third ezperimenf}'' which 
was, to dig a pit in the field fix or feveti f 
where \ flowed the turnip ju^d covered 
three feet of earth, r^kpmng/diat tK^^ 
prevent vegetation. But they fronted as Toon as 
in the houfe. A fqurth ciperiment was, to btiil^ 
in the field what would fill twp large cartsVcOr 
vering the heap with ferns or Itrawl in'this" li- 
.tuatipn, they were longer pf fprputing ; but £h^ 
;Were more cxpofed to froft. .tJppn the wh9le, 
the beft method, as appears tp me, is td ftdre tij) 
in a houfc as many turnip as will ferve the ' cjitlc 
a fortnight. Becaufe after that time they begin tp 
wither, give them to the cattle though the wea- 
ther be frefh ; and then fill the houfe again. Tlus 
is a refource againft a fortnight's frofl ; and as. a 
f^rthpr rf fpurce, a few heaps may be coDeSe^ m 

the 



■MMLmtoidi Potatoes being nwrc liurfjbyn'^ 
m^fliu^'^*"^ root, they qughi to J* ftbriS^lIp 
m i lMU^,_and eoTcre^ with dry ftriw* 'jiri&fl^ 
J^jt^ with litter. But bcre a prtcaatibti ii^iftiief- 
fery/ ff albwed to lie top long In ^fiSf Vtrtfisp-* 
quarters, they will fjwouti and be afeiciff.;'T^e?ei 
fore, as foon as the froft is over "in lpring,'V6t^ 
muft be cKpafbd to the fun and air tiO perK^ 
dry ; and then hud up where there ia i free tff- 
culation of air* - ';> . : 

;,yCabbage and ftimip give a (irbrig f al!<^ to bat- 
5;|i?r-meat, efped^y'whcn not intermixed witk 
^4ry, fopd. But .A(;_ remedy is e&fy : give nothings 
bjit dry food Fot ' a finf days before they are- de* 
livcred to the buftbcrj Tncihtermixlng dry food! 
^with turnip and'ciboagi^ in feeding milk-cowj^ 
ought never toteo'inmi^j'beciufetbefc plants 
alone give a nauiebus ' t^^ to^e itiilk^ creamy 
,and butten ^ _ ^ ' ' '' . 

The feeding ^ttk'^'miii tumiji i&id eabbage ni 
',)ihe fidd^ is an iiitereiHng article.. There arc fiSw 
^fa^l^but wh»t.,aiti fit for raifmg green food bf 
^onf^kipd or other J and.by far the greater pkrt 
are fitjfdr^cvery kind; Light foil Is ik for turiiipy 
_ibtt^ ngHt and loainy foil for.potatoesy deep fbii 
'for carfotg, and ftrong foil for cabbage. For a 
^M^'of jes^s back^ the ordinary profit of fscb 
,■""' '""'■ "'■' '" A » » ' "'' feeffin^' ■ 
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jB^dkig^ ^r^mn the rcAd of Noveiftbn'^tidfedfftil 
^r March^ \m- Wen^p dovAAe lUeyi»k&v«l' (tfife 

^;lan4« Nor dolredcon tbb the.'tirSifttiibiMl^ 
j^'ga^ U ftiB gfe^tof bytho imprdvepaetftidriftbr 
ibU.,v No other method i i§ fi> effeSwit .«»>i;6i¥i}dk 
Ijgbli porous foil info what< it &m andlicaT^;^ iten 
t>|$ .pipaphjiVg oJF cattle durt^ winter ' T&tx^mpiait 
h with a manure tha£ is eidiauftcd b^' OrO|gft^ 
wojuld not da it juitice. it aH^fs and^^crtprovcs 
the foil like clav-marl; and> tbefc two-arc.tbe 
only means I am acquainted wkh,. Kypioduc^A^ 
hew foil equal to one originally richi^^ Thprc Ztp 
few foils indeed but what may hi hurtl^i^^p- 
ping ; but a foil fo improved^ can. neve^Jjfpj^ljj]^ 

fo much by cropjMng;! as .to be rje;(^eiced 
ginai poor ftatc. Aft^rfitt^^^ 
wouldfurprife one, to &fid gi^wd^fpcm^)^^ tgo^ 
as not to hold together^ .bccp^je^^iww fo fcrfid:^ 
to be raifed by the plougbjjb Jolid. maflb. .. Tbia 
way of feeding cattle, is at the ^fi^^ifte a^ gj^ 
dunging to the field, equa^U at JeaA: to SH^:€iirdi«^ 
nary dunging from a dunghill. ^ Tljeeattle cva* 
ciiate abundantly, and what dmps fromt.theai 
mixes intimately with the ; foili not a pait'Hi^c ia 
loft, ■ ■.. '^ ..:.:..:. . ,.\. ..;;' 

The feeding ftieep on turnip and cabbage owgli*. 
to be delayed as long as poflible5 for the reafofi 
given above with refpefl: to horned cattle.: cBoit 
as fhcep are better protected againft cold, there 

is 



Scih6r{|e& neoeffity ^ oF pro^n£ng «l ' iked lot; thi^ 

Mb iiKre)«bq[tttvnt]^ - flakes 4>ag^ t«>-l)e«ttfedV a^ 
^litjpbed'titifiUlmore necefl^-^otfaian thah'^t^ 

j|(icqd(i%tik^i Their dry food obght'to btfWbifi^ 
abto^ibj^-or rttinthreflieid fitches'^ fcikH dfit^Ri^ 
liwfosid^ht" ki. White-clbvfer hajS ^»i^e*«^ 
«idi<^>carn or gteen food, uriU not &a«fiq fl^ 
iigflritiie batcher, in firofl a^ &ow, :fik<»«^ (Hdti^ 
limtfti^ix'iupfitisdvnAx hay or oth^r dry jfulod'; 
•feteH->i-et>»tts'thfcm for green: food &iB e^^ 
lift^^; at'vrtucli time a few weeks of i^riaft 
%ffl-tiisati'tbem ready for the mirket» at tjie: dekif- 
m airiti bf tKfe year. ;- \ '- 'i 

"*!^^WKtter flteep arc fed tri tlhe'hoi^t^ wfiich^is'fcfK* 
dSA^tfoiK?^ except' for the life of a femily, thtf 
«%W t& be Te^^hft^cf >]r^^ raiK from each other ? 
^hcf^ir th* 'Moftg^' vvfcd^^^ tirili opprefs the 
iteffii l^imii'fec'nid^^ up to feed; 

imd%e aiwS^^ep^WaA- There muftbcaheck 
lbir'4k>lding^lti]^^lit'^^^ or cabbage^ 

tea''^a»ri^'df^i^ Wltmtig tip Within their reacli, 
iAt^fiiee^, nke^fekjii eit8't>f turnip the third of it* 
tmk i»4^Rt%-twefit^*>iir hours. The beft igg 
fedr^tedkig vJ^lherHs four or five: fhorfof tfaa£ 
igtf-dity feed not fo'Mndly,tK)ir tallow fo weH; - '; 
Some land is fitted for feeding ; fbme for breed*^ 
kl]^. only.. A iarmef who poflc^es rich land^ buys 
k^ catde from the breeder, and ^sittcns them^ foe* 
tfati butcher* : 



.'1 






4. Th& 







fl^ BRA QT.I C Ef ^felf^ 

4^:-- The wiMTiiuira > of GATT2.btsVi^ViiJb^ 

i?5^ TENDED TOX lMli¥.t>tATHr^MMoh mb 

^^^ThEj food proper for fuch cattle iBr&fii^, 
grafs that they rcfufe to eat during fufninq-^,^1 
^^.bs^yc .l^ctter. food. Second, ftraw .or.}C^|urfe 

l^ji ¥^t ^^ ^^ ^ '^ hy milk-CQWgii^ ]^ 
bo^ta ftall-fedf or by working oxen aqd, l^oirfes. 
W^ refpe£l to the firft, the conunoa but yeqf 
improper method is, to let them go at large.; iff 
the field ;. and in'froft and fiiow to giye ithem 
food in hecks. By this method, the ilui^ i& al;^ 
(nod e&tirely loft ; and unleis the field hs^^^ tcj 
be well fhdtered, which J^dom js.tb^ 
land is a cUmate tc^ go)d >for ^^b voam^g/cpiffftf 
This is verified in om AgW^pd.llsi^^ 
yer arrive at half their fi^j^; not i9^.Biuch fyf^ 
want of food, as from piercing col/1. .'m % jpoifDf 
tainous country. To remedy botb^hefc evii^.ai| 
open Ihed flipuld be epededrijath^^^^ld^ for ibcljtq? 
to the cattle in a ftorni ; j^ ^^is j^ied flipul4. bf 
in the nioft iheltered fpojt, if ojnting .the fqutb* . *?> 
prcfcrve the food given t^em-^^ring frpft a^ 
(how, a beck fhould be put-up in thtHic^yatiS 
the dung be carefully colleded from time to ti|Be> 
Jl is evident from what is faid, that no cattle are 
fit to be managed in this maimer, but what have 
been accuftomed to lie out all winter. . .,:^;^ 

Where there is no coarfe grafs for wintcf -Ijec^ 




ing, the ordinary method to feed winterers is ht 
iMuir^^rd.^th fttavr^ the'half Df whidi^ilro^ 
den dow^ Ileitis the foot; tnrm tano^accoui^ 
e more provident farmers fet up a h^k in th6 
f i^ik aves fomc of the ftraw- 't^- ^HoSt 

^^^Iffiis^^iilfcthod, though common; Ifes^bipcrf^fi^ 
Ittlufy'lSbjeaiQns: firft, it is (till too coMibr^^i 
ilrf tt(^ rfiueK good food is defttbyfed fef a^ 

Snd, third; theduttg, by trartipting of fiiirdsMi^ 
Ulsbpi'ftom rotting. Tliis mattei* is ini<i9dl&^^ 
1^ I beg the reader^s attention^ ^ik I etidc^ 

mwt tb^ verify thefe ptopofitions. With rcijida: 
fti fiK6'%ftrtbc flicker of a yard is far fifom beinjj 
iJflfi&eiiif* to jitefcrvc catde in a kindly heat, dtti- 
^afgm(^'iic£^PSti^ ah inclofure is fubjeS 
l«f^«lihg<^lid8^^i&te the cattle even m 

JSHH wcaftef. ^'^Herve, that when cattle ar? 
tSitiaghf ftoiv^ taftftlft Stmate to mend the 
titecd7^Hfe^trti&4^MM^^^^^ that during winter ^ 
^i;^^ H8ii^,*^l^^ifey of food, (hould be pw- 
%^^*>rt|ife4ii.?^*^^Ji^ treated gives 

tec ti4ilH,'^iih«%*caft i^^^ for the butcher 
^l^s'fobnctt- tb'ftt; To anfwer thefe pui^fisV^ 
S^Keve it wiU be found, that the nearer tb« ^it 
ft^bftfcbes to the heat of the blood, the- cattl^ 
t^ thrive the better* That cattle fed in a yaf4 
diefftrcJy nuich ftraw, is obvious to ocular infpds* 
jion. Even when ftniw is put into 'i heck, ^i^ 
l^fr^ no Toqiej (|>^vs^ but a mwthftilj than iie i? 

puflicd 
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I9S P R A C T I C i:. ; liitt 

puihed away by another^ and lofes in his hviftf 
fiart of what be draws from the bcok : tipne bt 
them are fufFdred to feed peaceably or quiji^Iy: 
The third proportion is ithe mod important of alf^ 
Half-rotten dung trodden under foot, and kpduiU 
ed together by the cattle, excludes, the airtotafiy 
from the inner parts of the heap ; and it is a truth 
indifputable, that there never can be any putre^ 
i^ftioh ivriiere diere b n6 air. PutrefaSaon canr 
^ot go on without moifture, and as little without 
air. Put a fpoonfiil of cream in an ezfaaiifted rcr 
ceiver; and after a year it will come but as 
iweict as when put in. When a dunghill, after 
heating, turns cool agadn, turn it over and admit 
fre(h air^ it heats a fecond time ; a ftake driveii 

* 

into an open gravelly ibil, which adnuts air into 
every pore, rots fooner than even in a wet clay* 
foil that excludes air. 

From thefe premiffes I conclude with finnnefs, 
that the beft way of feeding winterers is in a 
houfe where there is free ventilation ; indulging 
them only an hour or two in the field when let 
out to water, more or lefs according to the wea- 
ther. I know many judicious farmers, who pre- 
fer the feeding on a dunghill, with an open ftied 
to retire to in a ftorm ; and they even hold, that 
the treading of cattle on a dunghill contributes to 
its putrefaction. I flatter myfelf that I have dif- 
covered the reafon of this opinion. The prafficc 
is, to throw quantities of dry ftraw from ^ime to 

2 time 
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^(^^ #ftlfij!,;a»4,whe» laid ot|.,».d«n^ili4rjfj 

^imn #;^ #d, ., either ip foo^ x)r w.Jitf^* 
ffl^»?9^ p¥<^,5arpa|.tQ die du^gbijUi^it ,^c^h^ 
ja^96«4i it, d?ipsi clofe epougli of itfelf }, it b^ 
CQQie$.tQQ cpmp^^i: by being trodden upon :' ana 
tl^.jE^ic, is excluded altogether, whicTio^ 

A 
„ .-^.--.-^ ^ ^_,, _^tnr,.. 

^jm it pR. a. dunghill : he will proViae as many 
'^^ ^ (Q confume all the ftraW that is td 




t • . > • '. ■ 



'fefSr'f'^-?^'-^^ working^ catjtle, I add, that fup- 
Rife^8f^i[°^^'^^!^s to be ^,cpmfprtably put up in a 
farm-Yfird as in a houle.' /the fatter however ought 
.to be prererred ; iirlt, becauie it laves Itra>y, and 
t^.b^pi^fts^^e ^orjC, rcgularly fe^^ next, that it 
^\bttier,,A?^Y ^^ well putrc- 

fe^^.ajif}, ,^$j^.^ the, pifs of the cattle can 
^j^ wbqily p^eifcrved ; .wliereas in a farm-yard all 
i^Joft bi*t whaVlia^l^^ fall oii the dunghill. • ' 
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^.J^yii^S FOiJL BUtlNa Al^D SELLING CaTt 

' TJUE AMD Corn/ 

I * t 

; Xhic cbmrnon and conftaht way is^to fell cattle by 

* ' - ^ • ^ * • " * 

t&e'efc ; which is far from being equal between 
ttic nirmer and the butcher. The former has but 
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who is dcalm^'~t&c ycat rbiiitd, -ean^-gtoS^^ 
flt^n- F?dr comfflcroe is ?n goidraf-tfft ^li%e- 
iiHficial ; and ivcry thing that apjpied^ 
di^ccVg^ing is hurtful. To bring »gf%|a!iu 
ftffdqtaiility between the feUct arid htxfc^f^fl^ 
piffi^; /that every bcaft Ihould be fold byTfei^W; 
;i^ dKat the weight ihould be a&ertainc^ by-a ba- 
Kiiccl, **Tbe' moft conveiiicnt one I kno^ Is k 
(Icel-prd, beUig the fitteft for weighing heavy 
l^bdds i ^d a fte^I-ys^rd I have i^fed ^th eafe and 
fuccefs many years. 

But it is npt fUffictent to have the wei|^t of a 
living l)eaft afcertaiQed, Dififerent parts iarc very 
different in their value ; and there is a rule for 
afcertaining the proportion of diefb differ^ parta^ 
by which their weight may be known, alihdft 
with equal certainty as the weight of the whcfc 
beaft. My experience goes no farther than to 
Scotch cattle fold fat, to which the following 
proportions will nearly aiifwer. The four quar^ 
ters make the half of the weight of the bullock. 
The (kin is the eighteenth part. The tallow the 
twelfth part. Thefe make twenty-three thirty* 
fixths of the whole ; and the head, feet, trip?, 
blood, &c. make the jemainder, being a third 
part and a little more. Thefe ofials never fell by 
weight, but at a certain proportion of the weight 
of the beaft. They commonly draw ten fhillings 

and 
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a^^iifpsjH^ce idjien the bollock we^ha a jbun4r€4 
^ Sfe^^i and^lb in propoi4?n.,,, ; . .^ 
-,3(?%5fe l¥W^<^^Jars adjufted, the ^ext du^ 
^et j^l^t^ijoform himfetf of^ is the price pf^ In^ 



ip]|^-|n^ ia the market, of tallow, ai^ of jud^ijl^ 
&unM(init the bullock I hare to fell is kr^nt^-tMf^ 



ftQqj^yi^g weight, the four quarter^ luake^ tWir^ 
iy;^i^ „J^e, which d/L 4 s. per ftone, pf ^ 5» g^ 
pounds amount to L. 7, 4 s, The hide is wortlli 
16 s« at 4S. per* ftone j and the talloW;^ <^t^ 
ing 5 Si 4 d* the flone, is worth X.-,i> S? ?^^ 
Sterlings The offals, according to.thje;groportioa 
above mentioned^ wiU give 7 &» 6 d. j and by that 
poiQ^uUtion the value of the bullock is L. 9^ 
l^5*s./6d. Tins ^nfwers toas* 9-,?^ di per ftono* 
ilSS?)® /weight* And therefore, if the butcher a-; 
^4e^to give me that fijm per ftone, no more is 
ncccflary to afcertain the price of the whole car- 
go, than to weigh, the beafts by threes or fours as 
the fqale . can hojd tb^m* Out of this fum how-; 
ever muft be deduftM/the butcher's profit, which, 
canjnot be much Wfs.tbau 5 per eentv ^ 

The/Weighing catdc jdive anfwers another im*. 
portant purppfe^ which is, to difcover whether 
the JFcedcr gets the vahie of the food by the ad-, 
ditional ^cight of the bcaft- For ex?imple, tte 
food of a bullock cofts 9 d. per day, or 5 s. 3 d. 
per week* If the bullock do not take on twd 
§gfte per week, the keeper is a lofer j and there 
ki6 -B b a \% 





i PRACTICE. "PartX 

lo excufe for keeping the beafl: on haftd," tin- 
perhaps in expectation of a rifing market, 'o 
ITicre is another advantage of regulating' the 
:e of cattle by living weight. Where z but- 
r buys by the lump, and bargains that he is to 
e away the beaft at a day certain, the vender 
empted to be fparing of food. But fappofing 
beaH to be fold by living weight, il is the in- 
;fl: of the feller to make it as fat as poffibic, 
rhc fame rule in felling is applicable to flicep.. 
e four quarters make half of the living weigbt, 
fkin the eleventh part, the tallow the tenth 
t, the offals fomewhat lefs than the third 
r. But computing the prices that thcfc parti- 
ars fell for in the market, the amount will not 
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of iifbddcnrg to fell at the end of December, cadi^ 
of .iid^cb:weighs fix ftone fourteen pounds putqh 
^iteigfayb, 1 watit to know what thiey are worth per 
Jbcadh 

■ ■ 

I • The four quarters weighing 55 
pounds, is, at 3 d. per pound, L. o 13. 9 

a. The value of the wool as above 
iif^d. to which muft be added 
10 d. as the value of the (kin, indcj o i g^ 

3, Th^ tallow being the tenth part of 

the weight, makes 11 pounds, 
which, at 4 d. per pound, is 038 

4« The offals are not fold by weight, 
but are commonly Valued at -010 



The fum, L. i o 2^ 

« 

Tiiis price anfwers to 2 s. iiA^l* Sterling per 

• ... I ... 

therwiife. Sfxike mifes rovnd Cberiot htllsy none boc 
(heep of a year oM are ixneared : elder (keep are reckon- 
ed fiifBcientlj |lrong to endure the cold without it. But 
there black (heep of all ages are fmeared, becaufe black 
wool is not difcoloured by fmearing. In the north of 
Scotland fmearing is not known. 

Wool fliorn immediately after a (heep is wafhed, ne« ' 
ver turns white. A kind of oil, termed g/eety perfpires 
from the animal^ and contributes to whiten the wool in 
fcouring. Therefore, where walhing is neceiTary, delay : 
(hearing for a fortnight, that the wool may again be 
covered with gleet, 

ftohc 




%gi PRACTICE* 

z.' ' , ^'' . . • . • ■■■■ • '^ 

ftone living weight. A|)d if the butcher agree 
to give that price, the value of any ps^icutair:' 
beaft may be determined by weighitig kitri as a«. 
bo,^.. • " ' ^""^^^^ 

From this muft be deduced the butcheir*s"^(3^'''' 
fit at 5 per cent, or under, as can be. agreed* 

//. B.» An animal weighs more or leis as his b^t^ 
ly is more or left f^ll. the above proportionsr 
were made out when the fheep and horned cattle 
were weighed at eleven o'clock forenoon. 

Having difcuffed cattle,! proceed to corn. The^ 
variety of meafures in felling and buying corn, 
has been time out of mind a juft caufe of com* 
plaint in Scotland, as well as other countries ; and 
it is indeed an inlet to many frauds. And yet, 

were all the meafures ufcd in Scotland reduced 
to the Linlithgow ftandard, there would however 
remain a great inconvenience in felling grain by 
meafure ; for of all commodities, it is fhe leafl: 
proper to be fold in that manner^" The quality of 
grain differs widely in different foils, and even iit 
the fame foil by good or bad culture. One boll 
of barley weighs twenty-one Dutch flone, another 
only fifteen. One boll of oats weighs fifteen 
ftone, another, only eleven. The fame difference 
is obfervable in other grain. 

There is another objeftion agairtfl felling by 
meafure. The flovenly farmer is fatisfied with 
bulki without any regard to the quality of his 

grain ^ 
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^ whereas, vcre it thje rulp to^cll by wdghtM: 
it^would inakie. the fafmar citoijbly^Wtivc J^^ 
drefling of his land, in order to produce, thosf. 

wdgjil^cfl; grsdn. , ;.; .: ::;:sv 

JBef^^ weight, another circumftance. ciders. in«i^^ 
to^opuderation for afcertaining the value of ijrai^i.j 
which is, the propgrtibri of the hu(k to tbe.keir-^i 

ncL ■'- -../:? >-*r'-/j 

-t ■ I ■ . . 
«.• • I • ■•• • . 

Middling wheat weighs per boll fourteen Dutdi > 
ftone ; of which the hulk makes the feventh partj^ 
or two Dutch ftone *. 

Middling barley weighs per boll eighteen Dutdi, 
iione ; of which the huik weighs one ftone four 
po^nds. 

Middling oats wcigl> per boll fourteen Dutch 
ftone, of which tha huik weighs, fix ftone. 

Mddling beans weigh per boll fifteen ftone 
eight pounds Dutqjti weight, of which thehuQc 
weighs but eight pp^pds^ 

And the ^u^crpropcM^tion holds, as to peafe* 



JlA 



f N. B. Four ^lots of barley is nearly equal Ci^ 
fix £rlots of wheat, )>otli Lmlitligow meafure. Tlw 
meafore of oats, beans, and p^afe^ is the fame with 
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£|0l«Tir&f OF OTHER PLANTS PR QJei^l^^'jrOA 

.43r^JN[E*E. arc many jufc&I plants propagafea ^ 
Jl, , curijous farmers that do not ahRver/fd 
i$R94*= ^ItCQii&ie myfclf tothree, the moft cbm- 
^fUil(^,^and^af yie ^me timi; the moft ufeful j ^ foreft* 
tiree8> flax, hops* I begin with forcft-trees, as the 
j^iicftcenfpi 
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F O R £ 5 T -T R E E 5. 

CONSIDERING thegre?ktqijijWitit^^ 
in Scotland, fit only fo^jl^earwig treiss^ wd the 
eafinefs of tranfporting UicmJjy f Pj^^ arm^ or 

the fea, one cannot but regret the indolence or 
9ur for^thers, whoji^^gle^^ that . profitable 
branch of commerce, and left us to the neceffity^ 
<if purchafing foreign timber for every ufe ii^ life, 
3rhe Commiflioners of the. annexed eftates, 4^ei?!y 
fenfible of this negleft, have beftowed liberalljj 
to raife plantations every where in the King's e^ 
ftates. Their laudable example has ahimated 
many land-proprietors, to. benefit thernfeives'|nc| 
their country by the fame means. T&e IpiriroF 
^ planting 



pbntsiig 18 roofed ; and there libems Uttk dopbt 
gl iu fymdmgmd^ '^Xid wider, tBlthis country 
be provided ^^^ ^whcr for its wn coofumpt 
at leaft, if not £br exportstfipn* As an author, J 
iai ioxiii to do all in my power to keep ^ upT tha^ 
%»rit: and iti that yiew^ the prcknt chapter on 
Afi ^t«e of fereft-trees, will, I hope, be we|[ 
received. A regular treatife upon the fub^iS 
WbM ncqifire a volume ; but as I muft conttket 
v^i^ I have to (ay within the nutihell of a chap^ 
ifx^ I ihaH itudy brevity, and mention nothing 
but wtot appears material. 

Trees are props^a^ied by feed, by cuttings, by 
layers, and by ruickqr3« 

1. EAISIK0 Trees bt Seedu 

The pwjpa^tipg trees by feed is nature's me- 
ihpd. One incpnvetiience it has, that the trees 
^hus raUi^d are not always the fame with the pa- 
rent plant: thc^gh ithcy are cf the fame fpegie^^ 
tb^ Gopf not aiwirjrs its varieties. 

VifJm ibllows will enable us to judge of tha 
Qiatnnty .o( feed. Seed inclded in a capfuhy 19 
a ppdf lor in ja <:one, is ripe when the covering 
opens by the heat of the fun. The feed of a ' 
iruit^ree is^ipe when it no longer adheres to the 
firnit i and where unripe fruit is pulled, the feed 
ripens with it. In^general, iced is ripe when k 
fuqks 19 water to Uie bottom. 

C c The 
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, ^^e feed of the Scotch" elm rip^t biilwc i^ 
ipiddle of June.. The beft way otg»tb!?JSftg*^iiSf 
Ipylkake the tree gently r the ripeft feed ff^lf f%^ 
which may be gathered in a (heet laidat^c^f^^t 
(tfthctrcq, '^ :'..>. „ ,.xf)i4 

j^3/h(C/,fced of the afli and of the maple Jiafty)Vr 
UPt^nto.jth/e ground without being ta^kca ftyHlQif 

TThc beft, way of opening the conea of pincy ^r^ 
i(Q^ is to expofe them in boxes to fun and dew. 

The drying them in a kiln is apt to deftroy the 
germ. The cones of the larix are at their full 
aisc in autumn ; liut tho feed is not fo eariy ripe. 
Delay gathering them till March or Aprils whet^ 
they beg'm to drop from the tree. Cut off a part 
of the cone next the ftaljt, : which will render it 
cafy to feparate. the quarters : the ripeft feed fittfe 
out upon (baking thdcone ^ith thc^andi 

The feed of the biircb, the willow, the poplar, 
the aller, being very fmall, is not cSifAy gatheredr 
ftir the ground about thefd trccs^ and it will fo6n 
be filled with young plants; ..With rdped to the 
feed of the birch and afb, it id-^fingulaf, that when 
dropt from the tree, no fcedtakes root fo readily ; 
yet when gathered, and fcattered with the band, it 
feldom grows. " . 

As fbr a choree of feedj .fmall acorns- gathered 
from large and lofty trees, are preferable before 
Ac largeft- acorns of fmaller trees. In gencr*ai, 
the feed is always the' beft that is procured -ftferii 

the 



itt( ^ftliilk^ tigifireus treed. But'ai^ iti exteiifive 
^2fti06il!l'mttdi' pteciiion cannot ^]>e^^^:ed; It 
,cft^'4fiti Ifc^^^he chief ckre that the feed-birpeit 

Next, as to prc|)aring feed for fowinjgi Treifi 
^dpagdX^d from feed have all of them iai 'ta|)^rbo^ 
KylAek f^fbes perpendicularly downM^ard.'^^TKe 
purpofe of nature in this root is, to fit ■ trees *ftJ^ 
jgitDWifig in the ftiflfeft foil, and to: fecufe theiA a^- 

gatiAivind ; but it proves hurtful ^6 trees' intethl- 
•€^ for < ttanfplantatbn. A young oak ufivc or Kii: 
^rears'^ild, vwhen taken «ap for traufpiantkig, haisj^ 
Jikcr sritumip, but ibis fmgle root, 'vrhicfr ie^ill»fefc 
^dv/op five feet long when the ftem is^wthiii olifc 
,foat., Planted in this manner, it feldom livesiL 
rThig^yil is prevented by making die feed germi- 
f^j^ymoifi cs^^h, .find&wing it la .the feed* 
bed after the ^^d\dic - i$ cut off. IJie radicle nevar 
f^ij^m 9iOr^ iini mftead of it the 4^ee puflies 
Outiiiany r<»t^nsdftijehfpres^ horizontally. Wat 
4^IP,s '^n^ndli and 1 odier . fheltfruit, being* long 
<rf: garmiiM|iti«gif;OUght to be put m moid farid, in 
4Nr4er that the Tfidicteinayipuih before the end of 
^A^ril^> to' be cut'dff ^ aforcfaid. Acorns, Chef- 
^^l9l?aIld becch-imaft^ will germinaitc timeoufly 
in dry land. In tret fand or moift earth, they 
IwouJd, before the time of fowing, not only ger- 
:^inate, but puib out long roots, which would 
^rjain-aU. , As this method is too troublefome for 
ify^ (cc^S^Sqiw tbem in beds a& gathered : puU 

C p 2 therai 



^^teftt op ^t Ifeckmd yctfr j eiit off the jti(Mdo(;l: 

Vttd^pliaht theiii^)%srlA at tbt difbtira ftMi ^a61iffi- 

:4iMr df three or four indies. Tm) rft$ouk&s][j 

fbejr may dgain be tranfplaiited inder ; atfafingito 

^IWiiiiam till thby be fit for the fi^Id. 8bmimai§^^ 

ii0m*'^ deprive a tttc of the tap-rdoi prevtSRfifbs 

(gfri^firth^ But dtperienc^e vouches the cimtraift ; 

i»d fe ddes Ireafon. It id obfervable^ dnt ^ 

'^OfMSi^iextthe furface, bemg accefliUe to fun arid 

lAiiifture, are always the moft vigorous^ ami are 

^firtber fptead than thofe below. A tap^ropt kife« 

-^veddEfim and ^, and even of wat^r^ xtnkls 

. fvfaere it hajq^ns to glide below the fur&ec :; hour 

^bmcaAit equal a horizontal root in nai^riftyfig 

.ihe.tree^ w-ir^juip 

: The ibeda of the white thoni fown wit|iciii$^f^c« 

.|ttratioti, rifis not till th^.fecond,iye{^r^ If ^^^^gd 

under ground in a heap tHl the ^pulp be rotted^, 

and fown in the ipring foUowmg,r ^cy will g^xm- 

*atc that very year, Inftf std><jf fe«!»9^iflg:thc?m under 

ground, a more s^jprovcd ^p^^ibpcljfi* tp lay th6ta 

in a heap at the end of a ban), pijjfed with earth, 

, By that method, a greater nunit)^r vidU .germinate 

tium in the ordinary way^ I t^dp %n experjinent, 

. One bed was fown with ha^s prepared in the ; on- 

jdinary way } and one with haws, prepared in the 

'other way. Upon the latter bed fprung a doub)e 

quantity of thorns, and more vigorous. I made 

another experiment upon elm-feed. Of a quaix«« 

itity gathered wten ripe, the half W3^8 junn^j^te- 
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c]sddiiCBdYa^;fSker number of^plaiiteyanid mdtt 
dAgaxfixsi i^Thortis are propagated t-ft^ .ismiXf'^ril" 
,Hi^«krii%t?l^ cuttings from the i^Noti^Lr ,j?SS^ 
^lh«l*/«5f lakeaF from the nurfcryttk||«efj«a«4 
^i^»i)»tdge^ the roots that are ddier %oui(d<94^ 
:liie i(4de^ or too long, muft be cut o^xbLi^ Ibiib 
*iie flnred into fioall parts, and iibwa 'in^a/bedinc^ 
:|Bred: :£or them : they wUi produce thomilfat 
ifiRyycar* The feed of the afh feldom gendl* 
^itates till the fecoiui year. When gathered mti|e 
^wontbof^ October, let it beptitinpotsAvitheaiA; 
3IIM|itiWi4ii fhefpringt it \¥iU germinate iittflie- 
diately. The ordinary way of raifing hollies^ 'is 
WimfihtV ; i^hich is wrong ! etrcry 

l^ew^ difitaVriStfc 

^^ri^'fttiiti tliWii 

'%harfhelJc5tfiH?fri Defe^ttife^ 

^^^^&^t^^bli<fi*^ fenii Mrds. Throtr thm^ 

te am^Wm ^^Htbrl- iM between tiie^ hands 



T . '«■ 



''lNib'ih^'<a(rgliaiy<%lheivat<n- iin all die p^p 

MM. ^^ tfife iJcKia teed m\i fink to the Iw^oti, 

'^mk; ' a^ertl^i*^ is fwured off, tauft belhid 

^'idjjfii/a'aoth' to'drj.- Mix them trith dry 'fiiia, 

''^Hki*x»ffl irfderve Aem ail winter. Sow theiii 

-iit'Mirch b)f Afiril, and coVcr them with carA -4- 

'tHiiit fh^ quitrters of an indi thick. 

'3>£#iSi>i%^ to the tinic of lowing, the bcft 
\^ vie 
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ic^ulc is, to imitate hature, byfowiiig y^t^ff^^e^ 
il>Tq)e J provided the tree be of a iid'^ kjat^ld 
pbdarc thcfroft. of winter. By tbk ruIe^.tfaelfilGU 
dC Scotch elm ought to befown in Jtme'^ .tbclfeel 
QJ^finc 2a\d fir in April, at \^hich tii^ne thfeittiftmi 
tippti. : Accms, chefnuts^ and beecb-maft^ Hf^ 
tn autumn, which is the time of fowitig^itlkinft 
J^^cj ripen later, it is more Mt to fow themfin 
)^ ipring following ; becaufe the young fdanti 
^3^liot refift froft, if before winter they have., not 
. ^qquired fome degree of vigour. There is an- 
f^cr. reafon for ftoring jup thefc feeds till fpring ; 
jyJiichU, that the longer they lie in the ground* 
ihc greater rilk they rui> of being deftrQy^.;by 
jrermin. As the white thorn vegetates early> ^^,« 
]uws ought to be fown the . firft dry weather in 
February, after being fep^xated; by a wirq-fiev^ 
fironi the mould with which they were mixed. 
Avoid frefh dung, which is injurious to them. 
$ow the feed of the larix wh^n taken out of the 
cone in March or April ; for thou^ in the cone 
It will (land good for years, yet it does not long 
yetain its vegetative quality when fcparated from 
the cone. 

■r 

, Next as to the manner of fowing feed. Nature 
jjrops feed upon the furfece of the ground. Wq 
;nuft. depart from nature in this inftance, upon the 
fpllowing account, that after much expence and 
trouble in procuring feed, the far greater paj^ 
would pcrilh, partly by vermin, and pwtly by 

an 
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^sS^m^ W^^' This/i^ not Tcgnrdcd by !»' 
lV4(giJl^l|^ Is V pvofufe in ^ the prbdbSbion ^f kei$ 
^HUedds^therefiskFe ^ught to be Covered witbearA^ 
idoirWee^^dbiic excq)ted, wbidi ought toi^in 
{H«&d<d6wn with the back <^ the ^kde; bo^idft 
!^pm K^'theair without covering. Stitellfi:^ 
jmrfi^be iKghtly covered, as having iefe' vigdtar tt^ 
pufli:ii(^ward. fai ftrong foil, the covmng'odgli 
to^ ivery cafe to be flight. The defAh' id |>i:a#f 
ti^iich arbitrary,* becaufe the fame feed wilt tltfivd 
at different depths. But it muft be attended' ''ti^ 
tlSat a flight covering expofes the ktd to drbugftt^ 
ikid'^therefore ^ the ground ought to be watered" tf 
tBclfeafon be dry .^ Where the ground fowii*4i 
too cxtenfive fdr watering, 'a crop of barley wiH 
^efcftVe the tree;ifeed from the fun, and alfo pre- 
triit weeds. ^Th6''^e-fced and the barley mky 
i^dlbtvn dteriKctely wiines; Jf trees are intended 
t6 ti^main \«^Vc (flieit feed Is fown, it is proper td 
f6w thick; pai4^ fot'flielter, partly to keepddWrt 
^eSs. ' M. ismfk dyilarcs agaihft weeding the 
grotirid upbii whitti'^ the feed is fbwii : " For,^ 
feyi He, ** wifeds fficHe^ plants fttftA 

" the fun, keep in the dew, and preferve the 
<*' ]^nts warm ih winter.'* In Scotland nothing 
is^Aiore hurtful to plants than weeds, which chdk<^ 
ttienr,' and exchide the air. A better way, cveit 
ift F^ticef, is to fow barley with the feed, whicftf 
MnSl ptdtcQ^-the youag plants from the fun, atid 

iai^t««s&:- ■-- ■■ ■; -: ■■ ■■■■-'*■'; 
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"{lie be^ way of prdervxng feed is iaiiry.iandt 
idttchX^ in the moifturc b<xn^kt^ 1^ 
l^jiprent^ J^^ It intbal retains b'^imch 

moiftitre ^ to prevent the £ced fifom wiitWing* 
llJiiills wetbod is chiefly ufeful. ia prefermg dfuiw 
y/^Httr Ihcds that require ipring-fowing, and m ^ 
4if cpPiVjeyance of feeds to adiftance* Thc'.'cS^' 
ca^q^^f dr^&nd appears in prderving oranges mi' 
cztpcai3s» vibdch in the , air dry and wither : if to 
|i;f«^|vent vitfaering they be laid in a moiO: places 
^J^ejf never fail to turn mufty. There is one ex- 
cqidon^ that iibod which lies loi^ in the fioun4 
htSatc it germinates^ ought to be prefenred m 
mxiBt earths The feed of the fenfitive fdbuit witt 
Jsjocp tartire for twenty years ; <rf a mthfx for 
m» or ten. There are vas»xjSp^ that wtU m. 
keqp entire longer than two or t^<c years $ v\i(h 
k jthe cafe of flax-feed, though remarkably oily : 
feme feeds require to be put in the ground asr 
foon as ripe. 

To prevent young plants in the feed-bed from 
being fpewed out by froft, cover the beds with 
leases of trees, to be removed when die fevjere 
frofts are over. 

We proceed from the feed-bed to the nuifcry* 
FJants form very di&rent roots, accordbg to the 
fojil they grow in. In ftiff foif, the roots are com- 
monly few, but ftrong and vigorous, foar over- 
coming the refiftance of fuch a feol^ Bootg 
multiply in proportion to the richnds and mel- 
i lownefir 
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lawndk of a foil. An oak, for -Example, has 
fong }ap-r6ol, which fits it, more than any 
^flffier tree, for growing in a ftiff foil. ThW 
rcfiit dlnuniOies in ftrength aiid fize in a loam, 
s^d'l^ jii a fandy foil. When it grows 

inl, .water, it has a multitude of roots, but not 

die^ Ipaffi appearance ojl a tap-root. Hence it' 
foOows, that the foil of a nuffery ought alwayis 

to be light and free : fuch a foil produces ^ miil* 
titude of roots ; and the vigour of growth is al* 
ways in proportion td the number of Joots, the ' 
fioaller the better. But it alfo follows, that in 
tianfplanting trees from fiich a jiurferyj die foil 
about them ought to be made as mellow aiid frd: 
as'^fiible, in order to encourage th^ fmall roots* 
W&n thefe arc enlat'ged in fo fine a- foil, they 
WiU'.be able to overcome the fliffnefe of the na^ 
tunil, foil of the field* Avoid dung in a nurlery. If 
any be admitted, it ought to be thoroughly putre- 
fied, and dig(?fted j^to a fort of rich mould. Qrecn ' 
duAg m!^a.t^e jrf9^ ill conditioned, and encou- 
rage$ a large^ white wdrm^ which lives on the bark 
of the roots. Neither the walnut nor horfe-cbef- 
nut iacceed in a n\irfery : the plants require to be 
placed at a diftance from *each other ; and the 
earth about them mufl be ftirred feveral years* 
Aquatica that are intended to be propagated by 
large cuttings, ought firft to have the benefit of 
a »^m:ferj( j bccaufe they thrive befl when planted 
PVit,^yith roots- Avoid a mixture of diiferent 
^ ■ D d trees 
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trees in tlic: fanxe bed, fpr tl^e IJow ZW^^l%i^M 
be oppreffed. 

The true feafon for tranfplanting fronpi the feed- 
bed to the nurfery is about the faH of the leaf. 
Giich the time /when the earth isfo motifc ai to 
fuflfcr the plants to be drawn wkhout tearing tld^ 
roots. AH evergreens ought to be tranfj^ante^ ip 
fpring; and alfo all other tree» that fuffer by 
froft. 

' ' Where trees are fo young as that an interval of 
five or fix mches along the rows is fufBcient, there 
mull be an interval of a foot at leaft between the 
rows, in order to give accefs to dean the ground 
of weeds ; and this inferral h fuflSciertt, even 
when the plants are fo large as to make an inter- 
val of a foot along the rbwineceffary. Where 
the diftance along the ror^s is made eighteen 
inches, or two feet, the intervals between the 
rows ought to be no lefs, for the fake of the trees, 
though unneceffary for the fake of weeding. Yet 
fuch is the inftuence of cuitom,. contrary to com* 
mon fenfe, that from the original pofition of young 
plants in a nurfery, the interval between rows is 
always made double of the interval . along the 
rows. Thus if the latter be eighteen inches, the 
former is always made three feet ; and four feet 
where the fize of the trees requires an interval of 
two feet along the rows. The fame influence of 
cuftom occafions trees to be planted in rows iii 
the field, where they are to ftand ; and yet they 

make 
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make a much better figure when, in imitation of 
•fc^^f^fiaj^ are fcittered as at r^^^^^^ " ^' 

01 SEs!ef»h nd>t the only means that nature' isaji 
{nrbyided ibr propagating trees. They can be pioi 
paL^tei^hy cuttings^ by layers, and hy fuckersi 
Itier^bsp^e one adirantage, that whereas. feed prqiK 
pagates the kind only, thefe carry on any variciy 
that is in the tree from whence thtf a^e fatten. 
Grafting has the fame eflFcd. * 

^JThe- willow, the ofier, the vine, the elder,- the 
j^oplarboth black and white, the platanus, the yew, 
itlff bo3!^ may all be propagated by cuttings. The 
bhuik pof^ is (ingolafff: a branch will noC anfwer 
fdV- i i:uttittg, unlcfe'dic^ top be left entire. A 
littHin^ bf ^Itew^eig^hf t)r tin feet long, andfeven 
bf^ eight ihch^s>'fhfek,;^anfed in the following 
ttiaWncri wiirft«iTl''^«:^nie-i trfce. Let the greirir 
tdSl be i^tftttifel'iil^^ttft a footdcep as foort 
^aij^Wt;^ wfetefcoduglif te^ bd the end of March j 
atttfVtmai^'iV!-t&if-Tfet¥' till planted, whieh ougftt 
Ifo^e'tTiebfegihfting'bfMay.^ ImmediateTy before 
pMnSiir, cut the great "end flophig to a point ; 
ittd iM 'the iidc that 'i$ not cut, keep the bark 
cftiire dol^cti to the point. Make a hole in the 
earth at foot and a half deep, fufficiently large to 
admtt theeuttJiig without ruffling the bark, which 
%iroiiRP1)r6yc delltiidive. Any vacuity left m the 
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Kble mud be filled up 'whii frdh earth, ^fid'prG&(d 
;dbwn dofe to the cutting. A fafer iiiray, aiidliiUe 
l^s exj^tious, is to make the hole^itit>itbe 
•'^kde, to return the earth to the hole -ftiu^^ 
'j^itHing, and to prefs down all firm and doft^ 'Aim 
•lIBmding'a year, throw fome frelh tarth upttf^tlfc 
rms. - It k (till better, to make a ditelf twd fttct 
from the row of the trees thus planted, and to lay 
upon the toots the earth of the ditch. Several 
trees that can be propagated by cuttings,^ recmure 
more precaution than the willow or poplar. jThe 
branches intended for cuttings muft be y§ung} 
^d a part of the greater branch from^ijk^^e 
they are taken muft b^ cut with them, .to &i;y^^s 
a fort of roqtf With all thefc precaqtion|,4t:lOltft 
:[iot be expected, that everf Cutting fromotbD pla* 
tanus, the white pdjptftlp^,: dii5>]^^lM^s of Virgixilia 
and of Lombardy, the^pfh^ the maple with" iaflh 
leaves, will take root. GuttlttgBrftom the yew, the 
^aternus, the box, require th^ wtrtioft care;. They 
ought to be planted in b<sds >flicH<tred from the 
fun, and watered in dry wca^r. ' 

All trees dp by layers j 2(n<l thd method is eafy 
in (hrubs yrhich have branches near the ground ; 
but to propagate by layers from large trees, that 
have np branches pear the ground, fuch as the 
|ime, the mulberry, the aller, more art isuuecef- 
fary. One method is, to cut the tree by thp 
ground hfeforp the fap begins tp rife ; whachwiU 
' prp^uce many flioots the firft year. Thtf i'ftext 

yea?" 
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dfiHffifcirifqT3,feot:>iixm the flw)ot^»i> -Aftcxt jt^a^^^gr 
s(d)w:d^rye^f^;jrcinove the earth, gii;ul , wt .off .ti^ 
3ftti6ftD(V»l^^iB be fhll of roots as. JGar' a^.ftjgir 
mti^ QflT^rciJ with earth. Thefe will maka^good 
.^^u^'.;. Spare the fmallcr ftems, ijnd coyer^jtl^ 
-5iftth <^th as before : they will in tjp^ produce 
vpewt plants. Another method is, to, c^u|^^^ 
young tree eight or nine inches in.<^|x;:^^^fe^e^g ; 
^4 cut it over two feet from the grqun^^ I^?;- 
*0ry part, the ftump pufiies ma«y Ihoots. ^Ijlc 
< le^ond or third year, take all out of the gtoun^: 
h.y the ftump with its roots and ihoots ia^a 
^^*r«lch J and cover them with earth, fo as to Icaye 
ilnotfaing open to the air but the extremities of the 
-jiboots. Thefe will th^uft out roots under the fur- 
iiifeKX^ whkhii^ftaffofidi yojpig plants in abundance, 
iifWhcn a vphie orfj s^fflrris cut down^ the root dies 
iib|ritfioutprodMci»:^iany ihoot. .. Nor can thefe trpes 
/iC' propagated/ rit^cir by cuttings or ty layera ;. if 
./alprube;6nl9^:.r(kc^^dKy' which k 13 faid can be 
propagated by ^yfl^ng^ . 
;>h: TdMltinffc .fti»ight trees, .cuttlqgs and Jayer$ 
oughLto be .b£ perpendicular branches, efpecially 
^hdre the wood' is hard. How long Myers fhouW 
-continue in the ground to have good roots, de- 
pends ifmch upon the feafon j and ftiU more on 
;v'ithe nature of the tree. A bramble wjU take r6ot 
U. pill tfeotrfi^rf}!^ ;of the ground, without the l€>aft 
'xf«vwtag of jejajrtb* Layers of lime and of .jj^a- 
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nus have commonly good roots in three years, 
ani fomciimes iritWo. Many trees reMre loHg^ 






cr time. ^, , 

J lo propagate by fuckers, part qf the, root. oF 
he parent plant ipuft be cut along with the, fucker, 
iniufl: be immediately planted in anurfeiy^jn 
qrdW to acquire roots. When planted but to 
Uahd,, the old root mould be cut away an but 
wha^t is clpfe to the fucker ; for it is apt to fwell 
i^iicr grojind, and to obftrudl the growth of the 
plant. To have a quantity of fuckers, which rife 
not plentifully from old trees, cut the old tree q-* 
ver, and the ground will be filled with them. 
Some writers fay, that trees propagated by layers 
take on a better fhape, and grow fafler, thaii 
thofc propagated by fiickcrs. 



t ' . .' • I • ^ - 



1 < > 



"^ t 






V Soil proper, for Tr^es. 



; I •■- 



The foil proper for trees comes next in order. 
Fat fand, that is, clay mixed witH a lirgc propor- 
tion of fand, Agrees with almoft every fort of tree, 
cfpecially if the foil be deep. Eviergreens do well 
in fuch a foil. And even aquatics, ftich as afh, pop- 
lar, willow, aller, thrive in it, though more flowly 
than in moifl ground : thefe aquatics make a fhift 
even in ground too dry for the oak, the beech, 
the chefnut. A pine grows well in fand. The 
juniper will grow in a very thin foil where fcarce 
any other tree will thrive. An afpin does well iii 

a 



C . *y . ■ ■ i» l! '-■» 






Ch. A. I. Culture of Forest-Trees. 115 

a Dure i^lay: a chjefnut does qot. Dry earth of a 
^od quality, though but eighteen mches above a 
lough till, .will bear the elm,^ the maple, the hgrn- 
Deain» the Walnut, the aJOi, the birch, the ihuU 
berry, \thc white poplar, and almoft eyetytm3[ 
of fliruR If but ten or twelve inches deep, it is 
only "^fit Tor fhrubs; exceptine the birch, which 
Will grow if the till be covered with but five pr 
fix inches of bi^ck and light earth. The lime 
avid the horfe-chefnut love a tender and deep foil. 
Marfhy foil is prdper for the willow, the afli, the 
alter, the occidental platanus, and for moft forts 
of thq popjar. An elder, though it makes a fhift 
in f he dricft foil, yet loves moifturc ; and therc^ 
fore is proper for a fence on the fides of ditches, 
for cattle do not touch it. Ground elcA'ated two 
or three feet above a running water, being moifl: 
without being 'marlhy, is fit for trees of every 
fort, ^particularly for, the occidental and orientsJ 
^atapius, ^hp. |^ij?;;%5^ . an4. the Umc, Young 
trees jthould ii^>vF%tF^ diffcjently, . according t;(> 
the nature of thiaibil : in a^fqil retentive of moi- 
fture, the trqc; Ihould be bulked aboye the fuVr 

A I « ^ ■ ■ » f • 

^cg ;, in. a v/cry, dry foil, the earth round the tree 
fhq^ld flope doivn to the root, in order to coUeft. 
the c^n. In general, though corn profperpJfK 
clay, fendy or gravelly foil is fitted for trees^ 
Thp culture of corn, renewed annually, renders 
clay open and frfeej but when left untiled,.. it 
turns too hard even for the roots of trees.^ 

4. C L I- 
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With refpeOitoclimate, an Oak is aA inhabi- 
tant of the ten^)erate zone : none are found be- 
tween the tropics, and none &rther north thaii 
Stockholm. . Fir and birch bear much .cold, the 
latter efpecially. . Plants, like animals, after ie- 
veral generations, come to thrive in a climate very 
different fr6m their own. It require$ peculiar 
Ikili and attention to habituate to a new climate 
fuch as grow on the top of the Alps, and on the 
top of high mountains farther norths Their na- 
ture fits them for a very cold fummcr ; and for a 
temperate winter, being always covered with 
•fiiow during that feafon. In a low country the 
want of fhow can be tolerably well fupplicd by 
fome fmall degree of artificial heat ; but in bur 
fummers it is not eafy to give them the cold of 
their native place. 

The advantages and difadvantages of differerit 
cxpofures come under the prefent article. In 
fpring, even a ftrong froft hurts not plants, pro- 
vided the ice be melted before they af e expofed 
to the fun : but even a moderate frofl commits 
great wafte, if the ice continue till it be melted by 
the fun ; for the ice ads as a burniilg-glafs. By 
that means, delicate plants, expofed to the rifmg 
fun, are often deflroyed in fpring; while fuch 
plants, expofed to the north, are fafe : which is 

^ ' the 
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the fate even of young fhoots of the oak. An 
eaftcm expofition has, on the other hand, its ad- 
vantages. Plants are fobner relieved from the 
morning cold by the heat of the fun : they are 
protefted from the fun's meridian beat : and as 
the eaft wind is generally dry, fpring-froft makes 
lefs impreflion than' where there is more moifture. 

In a fouthcrn expofition, plants, being covered 
from the north, ire:the lefs fiibjefl: to froft. As 
the fim reaches them not till about ten in the 
morning, the fpring ice is commonly melted be- 
foi*e that; time ; and if the climate be rainy to 
ten^ier the meridian heat, trees in that expofurc 
grow faft. The difadvaritage is, at firft, that 
yoimg plants are apt to be fcorched by the fun, 
efpecially in a light foil and dry futnmer ; and 
next, that ice being frequently melted in Aat ex- 
pofuxe, even by winter-heat ; if the moifture be 
not fucked up by heat or diffipated by wind, it is 
congealed in the evening, and does much hurt. 

A weffern expofition is free from the burning 
fun in a dry fcafon ; but is expofed to fpring fndw 
and haiU which conie moftly from the weft. We 
often feel a weft expotitioh infiipportably cold,, 
when the air is tolerably foft in other cacpofitions . 
Hardy trees can bear this ciold ', but tender trees 
are often deftroyed by it. 

In a northern expofition, fnow never melts ; 
and the wind from that quarter is the coldeft and 
4lrieft of all. By that means however perfpiratioa 

E e i& 
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is fo faints that little moUture is required^ H^^ 
deciduous foreft-trees grow flowly ; hut; (^lepUi^t 
the fir, the yew, the evergreen oak, the,l)pK|| .syid 
other evergreens, thrive well. This fa£b appears 
lingular 2 evergreens perfpire little ; and o^e 
would think that they fhpuld, more tbap athpr 
trees, need the aftion of the fun to keepthplr 
^p in motion. The birch alfo thrives well in b, 
x^orthern afped. In a dry and light foil, trees 
thrive better expofed to the- north, than to tbo 
fouth ; in the former, the dew continues on the 
trees, till nine or ten in the morning ; and the 
fun ftrikes not fo violently as to wither the ground^ 
or to occafion great perfpiration. But a fouthern 
^pcQt merits the preference in a clay foil, and ii^ 
^icold climate* 

5. Time ot planting trees in the 

FIELD. 

With refpeft to the time of planting trees 
where they are to ftand, it runs from autumn, 
when they drop the leaf, till fpring, when the buds 
begin to fwell, provided it be frefh weather, and 
the ground be tolerably dry, But becaufe in the 
dead of winter froft prevails, or too much moi* 
fture, two feafons chiefly are recommended, viz. 
autumn before ftrong frofl: fets in, and fpring after 
it is paft. In this feafpn, planting may be conti, 
nued till the bud§ begin to open ; which in fomq 

trees 



tw^ is €airiy; in others late. Thie openirig *th* 
Bfidfe- depends ilfd 6n the feifon, late or earlyi 
^Whether Sutumft or fpring be the beft for plartt- 
il^i^ ii liot agreed; As the weather is conimona 
ly mdift in aUttimn, trees brought from a diftahcc 
fuffer lefi in that feafon by being long kept out of 
the ground ; and if the winter happen to be mild^ 
ncSw Wots are produced, which are a fine prepsfc 
Tation for a more vigorous vegetation in fpringi 
iMGUar holds Oftober to be the beft feafon for plants 
ing trees that lofe the leaf in winter, provided the 
foil be dry. In a moift foil, it is better, fays he^ 
to defer planting till the latter end of February 
-br beginning of March. But thbligh this may 
hold in general^ there are feveral exceptions. 
Tender plants that are hurt by froft, blight to bfe 
delayed till fpring* Trees that retain the leaf du- 
ring winter^ ought to be tranfplanf ed in fpring 5 
for, having a flow circulation of fap, they peiffpirei 
little, and run lefs rifli of being hurt by drought; 
Another reafoh (Concurs with refpeft td the oak, 
the b^ch^ and the hornbeam^ whidh hold thfe 
leaf all winter ; which is, that they are late in puflif- 
ing : when planted in February or March, they 
have time to prepare new roots before the buds 
begin to fwell *. April is undoubtedly the beft 

* It is cpaintained by fooie writers, that the bed fea-^ 

*T6h for planting oak and larche, is immediately before 

Jfete buds begin to pufh. I have not difcovered any good 

,|feafoa,for making tbcie trees an exception frona the. g^ 

.„^fr»l rule. 
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fon for evergreens ; though they may be fefr- 
remo^-cd at Midrumiiicr, if near the place where 
y are to (land. During winter, evergreens 
: in a ftatc approaching to reft. If rcmOTcd at 
it feafon, they do not take root till the fpring 
i the fap in motion ; and in a hard winter they 
nmonly die. Light land fliouU infallibly be 
nted in autumn ; for fpring-planting in fuch 
id is fubjcd to great diftrefe from the Rimmer- 
1. 

6. Manner of Planting. 

As to the manner of planting trees in a fitliJ, 
r fafcft way to draw trees out of a nurfery for 
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ttfi^ rtbick, pi^yidbd . attention be given to thia 
thfim timcouily. Thick planting ibelters th^in 
ftoni' ! wind and from cold. When they rife 
td'ibvcn &c eight feet hight, ib as to wave with 
tja^^vind, they ought to be weeded, to prevent 
tbeif ribbing upon one another, which is apt (o 
create, a fort of gangrene.. But let them be weed- 
ed cautiouily : fi^ on the weakeft tree, the 
temaches of which may be fhortened, for giving 
room to the trees that are to ftand ; and let the 
tree be cut down a year or two after. This is a 
better method than to cut down the tree at firft ; 
for young trees that have too much room, arc 
apt to branch out inftead of puihing up. This 
method does finely in a plantation, of firs ^d 
pines. When the trees rife to eighteen pr t\f^n- 
ty feet, and by good roots are proof agaijnft 
wind, they ought to be much thinned, lb as not 
to leave one nearer another than its own length. 
Where trees of that height fland clofe together, 
they occafion a flagnation of air : the air they 
iuqk in is unwholefome, and. niakes them laa- 
guifh. Young trees five or fix feet high only, 
occafion very little flagnation of air : the free 
air above mixing with that below, preferves all 
fweet and wholelbme. 

One method of making a plantation turn to 
profit in a fhort time, is to - begin with planting 
birch in rows with intervals of fix feet, flirring 
the ground about them two years. In the mter- 

vals 
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Vais fow acorns, cliefouts, or beech-m^. ThS 
birch, a feft growcf , will in a few years form ^ 
thick wood, deftroy the weeds, and ihade thd 
young plants belew' tbem« The birch cut 6u< 
when they begin to opprcfs the trees under thy^iri^ 
WiH afford fome profit, and leave the ground plen* 
tifully ftored with better trees. ' 

The bed way to encourage trees planted In i 
tow, is to draw a trench at the fide of the row^ at 
^uch a diftance as not to wound the roots. The 
earth thrown upon the roots will fave weediftg^ 
tnd fecure the trees againft wind. The water in 
that trench will be an additional nourifhment to 
the trees* 

{Evergreens, perfpiting lefs than other plants^ 
Tt^me left noiirifiiment, and for that reafon con- 
^Umi. green all winter. They refemblc the exan-' 
gupus tribe of animals, the frog, the toad, the 
tortoife, the ferpent, which, perfpiring little, make 
a fliift to pafs the winter without food. Ever- 
greens, by perfpiring little, have a thick, vifcid, 
oily, fap, which enables them to endure the win- 
ter's cold. They feem many of them to thrive 
bed in the temperate feafons of the year ; not fo 
well in the heat of fummer, their perfpiration 
being then too great for the flow afcent of the 
fap. Evergreens, when tranfplarited, do not fo 
readily ftrike root as other trees : for which rea- 
fon they ought to be taken up with a bulk of 
earth about their roots. Gardeners commcHily 

place 



place fhrubs of this kind in an ofitr'-baiket^ whidi 
ip<)(i^,rots after it is put into the ground withjl 
|rpe. A hoUy thus tranfplanted ought to be MrA4 
t^ed in the month of May, if the feafon be dry* - 
In order to tranfplant a tree with a bulk of 
earth about the roots,^ cut a trench round it ^ 
the diftance of ten or twelve inches, as deep 99 
|he roots go, cutting over with a fharp knife all 
the roots that appear, Return the earth into dtf 
trench. Repeat the operation next year, bulk 
little farther from the tree. When the tree it 
tranfplanted the year after, the roots will be lb 
interlaced in the bulk, that none of the earth 
will fall away in carrying. The hole where the 
tree is to il:and| fliould beconfiderably larger than 
the bulk, and made fome months before plantingi 
tp receive the influence of fun, rain, and fro^* 
Fill up the hole with frefli good earth, fit to eju 
courage the young roots. The harder the foil %- 
the hole ought to be the larger, toireceive'iSie 
greater quantity of the nourifhing earth, fii 
piaking the hole, lay the upper firatum on the 
one fide, and what is below on the other : lay f hc^ 
former about the roots, being the beft foil, and 
cover it with the latter. Preferve as many rootr 
as poflible, fhortening thofe only that are too 

• 

long, and what are torn in taking up. If the 
tree have too much head, fborten the largcft- 
branches, leaving the fmall branches for carrying 
leaver ^ itisbythefe that the &p is drawn u|i| 



M4 / F RkA g t I c £• uayoE 

and it is by thcfc th^ perfpiratioavis Twrfornuafe 
But preferve carefully the leading Ihoot^cwrfhoott:^ 
for many experiments have made it evidisfit^ 4iiat 
thefe have the grcateft power to draw tiip tl5«f^ft^ 
If the lime be not an exception, a tree, after i^ 
head is lopped off, fpreads into abufli, butlM^ 
vcr rrfes in height. Conclude all, by prcflto^ 
(}own the earth vigoroufly with the foot. A tree 
plknted deep in the ground, ftands the firmer a- 
^nfl: wind : its roots are better protefted agairift 
fth and froft, and lefs apt to throw up fuckers. 
"Ifhefe confiderations notwithftanding, trees ought 
not to be planted deep ; for they languifh till they 
acquire roots near the furface. Thefe, fpread- 
irij^ themfdves in the beft foil, and being accefli- 
bleto'fun and rain, convey much more nourifhi 
mcnt to the tree than thofe below. Nothing 
however is meant againfl: planting large trees 
deeper than what are fmall. At the fame time, 
i^.thc under foil be bad, or very moift, even large 
trees ought to be planted near the furface, with 
a bulk of earth about them. Becaufe in a porous 
foil the fun penetrates deeper than in clay, and 
withers the roots near the furface ; for that rca- 
fon a tree ought to be planted deeper in the for- 
mer than in the latter. Many think, that a fir * 
does beft where fir-trees have been recently cut: 
a fir being the native of a cold country, ftandi 
much in need of a fhade in fummer ; and there-" 
fore fucceeds the beft when protefted from the 
2 inn 
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&n fey fiirrounding firs. So &rthe obfervatioil 
holds^ and i believe lio farther. "* 

.ft ought to be an indifpcnfabie duty, tovifit 
fpung plaiitations after rvery high ^nd, and tc^ 
fet upright thofe that afe fhaken, prei&ng the 
earth clofe about the roots. Support a tree much 
&al^en nirith a forked flick. 1 know no general 
rule ihore important than this. It is my bpinioi^ 
that more trees are lofl by negled of this opera*^ 
tioUi than any other way. The operation ougbfe; 
to be renewed after isvery high wind, till trees, 
have acquired fuch roots as to fland firm againft 
wind. 

Some art diireful, to give i tranfplahted tree tHb 
fame pofition with refpeft to the fun, that it had iii, 
the nurfcry. But experience his proved this priq** ^ 
cautioii to be ufelefs. 

As the eipence arid rifk of filling up a vacant, 
fpot with a full-grown tree is great, a nurfery;. 
may be fet apart for rearing young trees till tliiy 
be froih fifteen to eighteen feet high. Thcfe 
trees may be tranfplahted twice or thrice in the 
nurfery for multiplying their roots; and they, 
ought to be planted where they are to fland, with 
as much as poflible of the nurfery-fdil about the 
roots. In that view, frofl is the proper time for 
the op<^ration. Such trees will not at firfl make 
fo great a figure as full-grown trees ; but there 
will be lefs hazard of mifcarrying. 

..Where trees of unequal growth are planted to* 

- ' F f gethcr^ 
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gcther, thofe of the quickeft growth will overtpp 
the reft, and deftroy them. Therefore let trees of 
the fame kind be planted in clumps ; or let nonje^ 
be mixed but what grow equally faft. I imagjpe 
there is a beauty in fmall clumps, as it makes dif- 
ferent fliades the more confpicuous. Colours, €.- 
Ten the fineft, make but a faint impreilion in si 
confufed mixture. 
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And now of pruning* By multiplied experi- 
ments it is afcertained, that the cutting off young 
branches, hurts not any fort of tree, not even the 
walnut, nor the refmous kind. The loweft 
branches, which in time would wither, and drop 
off, ought firft to be cut ; but gradually, that the 
■tree may not be bared of leaves. Severe pruning 
makes trees grow tall, but withal fo flender as 
not to refill wind. Every tree fuffers by having 
its large branches cut off, but in different de- 
grees. The wound of an elm is foon healed : 
not of a walnut, an oak, or a pine ; if the tree be 
not vigorous, the wound is apt to rot into the 
body. When a large branch is cut off, though 
the place of its infertion is foon covered with wood 
and bark ; yet the new wood doth not unite with 
the old, and there always remains a defeft 
within. When an overgrown branch is cut clofc 
lO" the trunk, which ought to be at the end of the 

" • yeaTy 



year, tbc yoj^ng'fhoots muft the next June or 
Juif fee pulled off with the hand. If cut off with 
a knife, Ihoots will grow without end, and creatfc 
^ (disfiguring iMinch in the tree. A writer whofe 
integrity equals his experience, afBrtns, that a 
branch cut Tome inches from the trunk will make 
no blemifli in the tree *. The greateft attention 
ought to be given to the head : if forked, one 
of the rival branches muft be cut off fix inched 
high ; and to the remaining ftump ought to be 
tied the other branch, in order to give it an up- 
right diredion. If a young tree become ftatio- 
wry, as it is apt to do in ftiff foil, cut it over by 
the ground in September, or rather below the 
ground. Next June or July tear off with the 
hand all the (hoot$ but the ftrongeft, and lay earth 
round the ftump. If this be delayed till the fa|> 
fall, there is danger of tearing the bark of the 
ff ump, which would hurt it. Avoid a knife ; fdr 
at every amputation (hoots will pufli, which muft 
;again be cut, and a bunch will grow. 

Pruning may go on from the beginning* of July 
to the middle of September : trees later pruned 
foffer by cold. A holly is an exception : it has a 
large hbart, and is hurt by froft if clipped or pru- 
ned after the month of July. A holly-hedge, 
that was not clipped after the month of June, 
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'pndured without hurt the hard frpft pF the yeat 

^ The Scotch fir, which is npt a $r but a. pine; 
^cfcrycs to bp cultivated for beauty as well as ibr 
life. In a natural wood, the timber is ah0(^^ 
i>ettcr, and freer of knots, than in a plantd^ii^ 
Trees are always planted at the lanie tin^e ; but 
in a natural wpod are pf different age?, the elddr 
bearing down the younger, but not without lofin^ 
all their under branches. This in effefl: proves a 
benefit ; for as the under branches do not fpring 
again, there happens to be much timber without 
knots. In a planted field, on the contrary, the 
|rees grow all eqi^ally j and if weeding be ne- 
jgleScd, they grow up like fpindles without a la- 
J^ral branch : if duly weeded, fo as to giye room 
^fi^r, lateral branches, the lower branches die by 
degrees, and leave knots in tlje trees. Therefore 
^o train a fir-plantation, the trees ought to be 
thinned as fopn as thpy begin to wind-wave j and 
.^he lowefl tire of branches fhould be cut off from 
every tree that is intended to fland. Another tire 
fhould be cut off the next year ; and fo on, leaving 
five or fix feet of the triink without a branch. AS. 
the wood that is added to the tree after, will be folid 
without a knot. A better way is, to tear off with 
the hand the under branches, which bring their 
roots with them : the hollow is foon filled up with 
regular fibres, and the wood is all equally good. 
^ branph cut a\Yay mti\ a knife, though clqfe to 

the 



iWiftcm^ leatts; its rpbt> \7htch becomes aknol 
when furroundcd with new wood. If aScotcU 
Jfir he intended for beauty, let all other trefcs be 
kdpt at a 4iftance, and it will fland forty or &kj 
yjoarl wkhout lofing a branch. Wh^n a larche ii 
iift^e^ or fixteen feet high, cut off the loweft 
tife pf branches in Odober clofe to the ftcm^ arij 
jt:bee ne:Kt two tire fucceffively, year a&er yeari* 
The rays of the fun will be admitted to the root 
of the' tree ; and the air will have a free circular 
)Uon, neceffary to all plants. It will not be nc- 
eei|kry afterward to ufe a knife to a larche, unle& 
It be to lop off a broken blanch *. 

Sheep and goats are more deftruSive to; young 
frcks than homed cattle ; and tbcfc, more tbaA 
horfes. Sheep are fond of the leaves of the tirlilte 
thorn, above all other food : it is folly to think Bf 
white-thorn hedges, without banlfHing thelB^ 
The depredations of thefe creatures upon my plaii* 
tatipns, have often fwellcd my heart agairiit Pr<V 
vidence. Why has it made young trees fo pa» 
latable to them : what woods might not be hA^ 
fed, were it not for the expence of fencing! 
jStich thougl^ts were apt to ftcal in upon me, 

•In Mr Duff's gardep» town of Air, there was an 
M ftuitip of a thorn three or four ifeet high, thst ap- 
peered to have very HttJe life in it. It was ' pierced in 
^ feveral places with an iron nail : buds came out at e« 
very hole ; and now it is ^ flourifhing tree about fifteqa 
fe?t bigli. 

Put 
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But in nothing arc we more wrong than in mur^ 
fliuring againft Providence. * It 19 to us a fignal 
i>Iei&ng that domefticated animals feed on youn^ 
trees : otherwife, the utmoft induftry of maa 
would be infufEcient to prevent trees from occu- 
. pying the whole ground, and putting an end to 
agriculture ; he would be reduced to his original 

lavage ftatc. 

• ...■■>» 

8/ Wood proper for Instruments of 
Husbandry. 

Among the mod expenfive articles of a farm; 
are carts, ploughs, brakes, harrows, rollers, &c, : 
ahd It IS of importance with refpefl: to economy, 

ttiiitrthefe fhould be conftrufted of proper woodi 
To that end the following hints may be of ufe. 

I begin with examining, at what age a tree is in 
peifeftion for the purpofes of a farm. At the 
age of fixty, it is fufficiently large for every farm- 
purppfe ; being, when cut to the fijuare, from 
twelve to fifteen inches each fide. I muft except 
the oak, which, even for the purpofes of farm- 
ing, improves till it be a hundred years old. E- 
very oak confifts of red and white wood ; the 
former the firmeft of all wood, the latter good 
for nothing. Alh, after the growth of fixty years, 
turns fhort and brittle. 

The proper feafon for cutting a tree is, when it 
has Icaft fap } which is prccifely in the middle 

between 
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between me time prfhcdding th^' leaf aild ffijft 
of Ijudding : in tliat interval it is tpiigh, arndfi^ 
teft for eyery fartn-purpofe. "WTScn cut in fi&c 
lap, the wood is (hort, and apt to fplit mib 
drought. 

For preferving wood after being cut, there aife 

three i^ethods. One is, to dry it in the air ; aiv- 
other, to immerfe it in water ; and a third, t6 
cover it up with horfe-dung, Alh; when faw- 
cd green, never fails to fplit. Before applying an 
inftrument, it ought to be expofed eighteen 
months in a dry fituation, that all the fap may e- 
vaporate. During that time, both ends ought to 
be covered from the air : the bark prevents the 
body from fplitting ; but when the ends are expor 
fed, they will fplit into the body five or fix inches. 
When afli is defigned for ufes that require it to t)e 
fplit, let it be fplit immediately after cutting, and 
the parts laid up where the air has not free accef^^ 
in order that they may dry by flow degree^ ; lifer 
fuddcn drought makes them warp. Oak aii^^elm 
require the fame treatment. The Huntington wil- 
low, and other willows that rife to a large fize, 
turn extremely tough when dry ; and therefore, 
if intended for planks or boards, they ought to 
be fawed direfUy after bemg cut. But as in this 
cde they are apt to fplit, great care ought to be 
taken to dry them flowly* Alder and birch ought 
to be managed in the fame manner. 
The immerfing in water, and covering with 

borfe- 
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borfe-dting, - are far from being tlte ixilbiQj^h^^ 
dFdrpng imocL It is always hardcr;aj^ tOQgiteh 
^en dried fic^Iy in the air. Tho^etsiEecilfci^ 
Qii&thods are only for expedition, in ^ordirDito^ffJiL-:^ 
trad the fap the more quickly, when the: iM&biii 
wanted for immediate ufe. ^ n- xLvto"!? 

There is not an inftrument of hufbandty ibaC 
confifls of different parts, but requires ^(^ ksfi 
difierent kinds. OfaJl wood, oak is that whic^^ 
refifU moifture the beft^ and can the beft cndurKf 
the being totally deprived of air. For thefe f cjafons^ ' 
dak is the only wood fit for being mortifed intb 
other wood. From the part that is mortifed^ air 
is totally excluded ; and yet fome moifture findi^ 
accdfs, .being more penetrating than air. There- 
fore^ the fpokes of a wheel, which are mortifed 
BiE>A iiitothe nave and fillies, ought indifpenfably 
te> be of oak ; the fheths of harrows, which bind 
the parts together, ought to be of the fame wood ; 
as alfo the head of the chain-plough, becaufe it is 
mortifed into the beam. As afh is lefs apt to 
fplit than oak, it is the more proper wood of the 
two for naves and fillies. As it is the toughefl of 
all wood, and the moft elaflic^ it is fitteft for the 
trams of a cart. The befl wood for the body of 
a cart or waggon^ is the Huntington willow. It 
is both lighter and tougher than even the BdBt 
red fir. The head of the Scotch plough may be 
of alder, becaufe it is not mortifed into any oth^ 
part. Whatever the plough be, the mouHbo^rd 
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may- be of :Dn31ow,. or ^Ider, or phne; beorafe- 
they are tighter, a^d ixcyt apt to fplit. The hnSk of 
bra^c^aSidha-itiwafliouldtKof bffdioraidcr. A 
roller (hoyU bi: mi^c of beeth wood, bdog heiivy, 
the fiieths aoflp^^ of oak, an4 ^fim^ -ofi^: 
ForogniSr is the beft and cheapeft for tKm^kM*: 
Beech^VRood • U firoMl^d t(Higher. It is hidi^ 

apt to take the worm : but in a fann4iode 'iksat 

■ * ■ * . 

19 HOC Jo&ed, will not the japaiiniag mth^fiSKAK) 
prevent that evil ? The bandies of ipades, flio* 
vds, picks, &c. ougl^ undoubtedly itp be of 
aih: beiide its - tqi^hn^, it>isie&apt to tonv 
warm in handlings '^a^ any other wood. For 
gates^ 6r is undoul^dly the beft-: It is tight} 
itiefifts moifture^nd is not s^ to warp. 

One general tw I give, of more importance 
than at firft vie^G|fcBlay be thoixght, which is, that 
the angle ma^ % mortifing, or otherwife, being 
^waysche^fi^i^ft|3«rt'of^^ ough% 

' ^ ^ • ft 1 

to be fortified with a:^tc of ir<m fitting ^$iiH*^e<i '-'' 
ly Ac aogle erf thf: wood* 
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F L A X. 

HAVING finifhed what I had to fey on forefl* 
trees, flax comes next in order, according 

to the diftribution made above. The regulations 
piibtifhed by the truftees for manufa&iu^s, have 
left me tittle to obferve upon that article. I ihall 

G g venture 
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^DBMture a few pailiculars otndyj ^niore inft 
conncfted with hufbandry. Annual weeds 'af- 
bpund fo much in this country by carelefe ma- 
nagement, that the weeding of flax is the greateft 
incumbrance on its culture. After horfe-hoed 
turnip, cabbage, or potatoes, flax fucceeds well ; 
and I know no other crops that extirpate weeds 
.ib efi5sftually. A potato-crop being reriiovcd Ih 
.Odober, the ground during winter gets a frlft- 
preparation ; which ctenot be obtained after cab- 
bage or turnip, becaufe thefe keep the gromid all 
wnter. Therefore; above all, I recommend ta 
potato-crop zs i preparation for flax. Next to it^ 
if at all inferior, is pafture-ground three or four 
:5^cars old^. left; rough in foggage, and in that ft^e 
trench-ploughed before winter. It gets the firoft-^ 
^ppcparationy iis dean of wfccds ; and- the rough 
foggage, turned to the bottom of the furrow, re- 
tdkns moifliute J ike a^pungc, which it yields pleri- 
ttfully to the toots o( the flax* Flax is a thirfty 
plant ; and a better fituation it cannot have for 
procuring xiourifliment. 

In pulling flax^ the fully ripe ought to be feparated 
from what ig lefs fo, and the tall from the fliort : 
when mixed, they neither water well, nor drefs 
well. Let the feed, when feparated from the 
plant, be beat lightly and pafled through a iieve^ 
The beft and plumpeft will come out firft ; and 
this ought to be referved for fowing again. Beat 
wliat remains with a heavier hand : the feed thus 
got will be fit for the oil-mill 

' . . Lint 
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ifT^W^ !aft article of this kind I undertook^ fe 
ijJlr! the hopw A regular hop-yard is an undei'^ 
4iking too great for an ordinary fermcr j biit 6- 
^ly farmer, by the following plan, may have hoj^ 
•offhis own growing fufBciept for his o*wm ufe, and 
jierhaps for his. neighbours. If I can reduce the 
'essence within moderate bounds, T am not afraid 
of the climate of Scotland : many judicious triak 
made here, have produced gobd hops; ' ^ ^^^ 
.; Dr Woodward has obferved, that 'Ac ftiMt 
which grows neareft the ground^ is always' thfc 
beft. This has fuggefted to me a thoiight, diflt 
iK)ps may be propagated in the^e^palier way like 
apfdes or pears; - Fix m the grbudd^ at an inter- 
val of three feet, a number bf^cii cfight or ninfe 
ife^ high, in a Kne front weft to cafh' Beginning 
at the weft end, plant a hop-vine at the foot of 
^vepy pole, the laft' fix or feven excepted. In- 
ilead of allowing them to afcend the poles, train 
them from weft to eaft in an angle with the ho- 
tiiton of nine or ten degrees, and dircfting them 
frdfti pole to pole by fmall twigs between the 
^^ot^s^ » In this manner, • each vine may extend 
itfclf twenty or thirty feet, without rifing at • iti 
J/^Vi G g 2 extremity 
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extremity more than ten feet above the grpund« If 
a hop rcfemblc other fruit)^treQ% it, will carry more 
fruit by having the growth of the wood checked. 
And if this method fucceed> ^ fmaU hop-planta« 
tion may be widiin the reach of every farmer, re- 
i quiring fome attention, but little ^Kpencc^T ^BcAes 
" above twenty feet long, renewed every twi. or 
ethree years, is a moft expeniiveiBcticleJnat|.'£i%- 
r ilUh hop-yard ; and the places in Scotland^afedbv/ 
Mvhere they can be procui^ed at any rate ; but poka 
.of .nine or ten feet may be procured eveiy !9c;b!n!Je« 
There is another.fignal advsintage of this ,mQ((t)i^ : 
Wind is a great enemy to a hop*yard ; but.tl^cAvr 
sof vfeumble potefi bound togetl^er by hqprVJA^ will 
.jbciu^ciepUjr.fcwre ag^illft wind, .efpeqj%j^a 
/line iromti^^caft • • . . v i r^^ 

V .. Tak^gitifcc gjratitcdt that the.fralt ncxti Ac 
ground is the bed, I am in the courfc of an ex- 
periment with a young apple-tree having twa 
branches^ obc trained to the weft, the other <o 
the eaft, upon frfiall pegs of wood about fix inches 
. high* Under thde branches the earth is covered 
with fliarp fandj in order that the fruit may be 
benefited both, by the dired and refleded rayst>f 
the fw« It defer ves an experiment, whether 
:hops may not be trained fuccefsfrilly the iamc 
way, without the expence of any poles. It will 
;Coft very little expence to fill a whole acre in that 
manner, making an mterval of a foot or eighteen 
inches, in ordeic that the fun may have^a^cce&^to 
. all of them equally. 

CHAP. 
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~ f'^ H £ manures commonly ufed in Scotibrad 
'' X"' arc dung* lime, flicU-matf, clay-mari, and 
:fionfrniarl. Many other fubftances are ofed; 
"■AaviBgs of horn, for examfdef refiile of - malt* 

- lia^ even old rags : but ag the quantity that can 
.^e^ocuredis inconfidcrable, and as their ap[£-- 

Jedtlan is fimple, I ihall confumc no tnne upon 
"'«liem. "'■>■' 

t- ^- Dmtg is the cMef of aU manares^ becuifi&a 
-^^lantity «f it may be cdleded 'iq' ereryi'&ni^ 
and bccaufe it makes the' qwtifcitlfc returft.' 'A 
iitM fafficientty 4miged j will prodaoe jgaodtrops 
four OF five years. - •^.■\ •>!'■:■ ,';-•-■•, 

' Dung of animals that the* the^atdy^T'beiag 

- more thoroughly putrefied than thtt'of odiersy is 
fit to be miztdVith the foil vithotit ncedii^ to be 

■ colleded intb a dnnghiU. A hchfe does not chew 
the cud ; and in- horfe-dmig niay bt pcrcoved 

■ ftraw orryegra&htofccnintd firiall parts; but not 
diffblvcd : it is proper dierefbre that the putrefac- 
tion be com|^ed in a dunghill.' It ought to be 
nuxed diere mth cool materids : fo hot it is, 
i:hat in a dunghill by itfelf, it fmges uid bums in- 

' ftead of putrefying. The difference between the 
'dmig 4)f a 1k^ and of a homed animal, is vifiblc 

in 
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]h>a' pafture-field : tbegralk roiindi theiofmerit 
withered ; round the latter, it is ranker and more 
verdant than in the reft of the iieldl A imattirp 
of dry and moift ftuff, ought to be ftudied^j die 
former attrafting moiftuYe from the latter,^ they 
become equally moift. / -io?i; 

r) >To prevent fap from running out of a dUft^ 
jbdll, its fituation fhauld be a little below thtfyx^ 
fice; and to prevent rain from running into il^ 
it 0iould be furrounded with a ring of fod* If thfe 
foU'on which the dunghill ftands be porous, Idt 
it be paved, to prevent the fap from fmking hittt 
the ground* If moifture happen to fuperabound^ 
k toiay be led 6ff by a fmall gutter to impregnate 
siiquamityof^^icb mould laid down to receive it, 
which will mzkt it equal to good dung. 
^'SWk^ fli^md'-b* prepanid for the dunghill, by 
being' laid •under tattle, and fuffidiently moiftenedi'' 
When laid dry into a dunghill, it keeps it open, 
admits too much air, and prevents putrefaction. 

Dung from the ftable ought to be carefully 
fpread on the dunghill, and mixed with the former 
dung. When left in heaps upon the dunghill, fer- 
mentation and putrefaftion go oh unequally. 

Complete putrefadion is of importance with re- 
gard to the feed of weeds that are in the dung- 
hill : if they remain found, they are carried out 
with the dung, and infeft the ground. Com* 
plete putrefaction is of ftill greater importance by 
pulv^rifing the dung j in which condition it mixes 

intimately 



> 
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inti»ttoiy>iritb ithe fi^S^vand operates ibe.;iB0(i: 
|«iwicr!ftiHy*»-'in<land immidcd for barldy^ un&i 
gefted'dung har; aniinhappy effcfl: : it kecp^ the 
gatoimil: ' openy admits? droughty and prerents the 
feed from fpriiiging. ^ On the other hand^ whcii 
thoroughly rotted, it mixes with the foil, and^iEl 
ahhB it to retain moiflure. It follows, that, the 
pcopereft time for dunging a field, is in its higheft 
pial?^ation ; at which time the earth mixes 'miH 
liijM^ly with the dung. Immediately before fet^ 
fifig cabbage, fowing turnip, or wheat, is^a good 
tjfQe* Dung divides and fpreads themoft amm 
r^fly when nioift Its intimate mixture wtk thb 
1^^ of; fuch importance, that tund^i fltpvld:,^ba 
employed to divide and fpread apy kmps that upijs 

b^mit. . ,.• • ,■....•. ,•■ ■ . : •>.,[.:,.;• -.;;v/iVJ-:'t7.^ 

« 

; ..Dung ihouldbe Jprcad,;jand ^ougji^ ilitq«hc 
ground, without delay,^ Wlie«^ ahi^^p^li^atwi^k^ 
three weeks, fomqof the/moiftuifp isi^iNJ^ifa^llix 
to the ground, whigb,wiU,prpduc;ejt^j^o>f>f^^0^ 
more vigorous.thaii in the reft o£ tjie.fi^^. There 
cannot he a worfe. practice tha&>to lead out diuigr 
before winter^ leaving it e3cpofe4 to'froft.and 
fiiow. The whole fpritpf thedung is cxtraftcd 
by rain, and carried off \Yith it. The dung di- 
verted of its fap becomes dry . in fpring, and inca- 
pable of being mixed with the mould. It is turn* 
cd over whole by the plough, and buried in^thc; 
furrow. 

i ' 



$4^ P R A C T IC £• tbkV 

I ai^rove not of plou^ng down budt-wiicM^ 
red dovcr, or any bther crop^ for manure* T^' 
beft way of converting a crop into manure b, ta 
pals it through the body of an animal. The dung 
and pifsy not to mention the. profit of feeing, 
will enrich the ground more than to jJoagh down 
the crop* 

As dung is an article of the utmoft importance 
in hufbandry^ one ihould imagine^ that the coI« 
leding it would be a capital article with an indo« : 
ftrious farmer. Yet an ingenious writer, obfer<r 
ving that the Jamaicans are in this particular mudr 
more induflrious dian the Britifb, afcribes the 
difference to the difEcidty of procuring dung in 
Jaxnsdca. ^^ In England, where the long winter 
^^ enables a farmer to raife what (|uantity he 
^ pkafes,. it is not coUe&ed with any degree of 
♦* induftry. But in Jamaica, where there is nd 
^' winter, and where the heat of the fun is a 
^ great obflru£tion, the farmer nuifl: he indefa<« 
** tigable, or he will never raife any dung.** 
Cool intereft is not alone a fufficient motive with 
the indolent, to be aftive. As dung is of great 
importance in hufbandry, a farmer cannot be too 
affiduous, in collecting animal and vegetable fub- 
fiances that will rot. One article of that kind 
there is, to coUeft which there is a double mo-» 
rive, and yet is negleSed almoft every where* 
A farm full of weeds is a nuifance to the neigh* 
I bourhood : 



<*itXu< $fe?^;%c,^»i*t^g dowfi ev^ weed,, ^eff*^ 
%^^c<i?js {^ijf^d, i^w^rt two ex^eUcm pjft![j7j 
P^k>?f i#> it iPftccM^ragcg; ^qd cxop3 by kecj^ 

yfith QthcT materials i^ a du^gtiiU, may add coa^^ 

gn^y profitable when it can be got in plenty:) 
\sit&iti> a oiofferatc di/lance. JPhilofqphers differ;; 
i;ddfiilfy about it« nature andthecatife pf its e£^,; 
fi^l^f }r«*d they" talk'fo loofely^ as to •convince a , 
I^jjn,^ajf mer that .the mattejr i^ y^ry litf Ic underr^ . 

thip^b^scfit Qf Uni6 isXp yif^Ie, ^ih^itl^e ^ff ,p^ 
h|^ become gpneml,. whisre the pripe^a^d ^arri^e. 
ar)p in any degree moderate, . ., ,^„.f ,,;;,. j , 

.However people may diffpr ]p,ctiii^,particul^^^ 
alUgree, that ,fhe j^jati^n of jipig^cjejj^nd^^^ . 
its imtimate mUtucp with : thie M> w4 therefore., 
thai the proper timefpf applying it, is when it ia -^ 
perfoQ:ly powdered and the foil at the lame timp 

iftthe bighcft degrpe of puMr^on-^ Tbis PflV- 
ni^f appears to have afdi4 found^tiop. Lime. 
of;itfdf is abfolutdy .barren ; and yet it enriches 
a^arrjcnfoiL Neither of the two produces any 
gopd pjeft without the other : therefore the ef- 
i^§t., rnjjft depend, on the miijiture j ai]d conf^- 

H h quently 
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^batlfthe more inthns^]^ .the^a^e mixcd^^fjte 
tScSt muft be the greater *;^i '^ ' ^^ z!<ju-^' ur t 
' Hence it foQows, that WtAt ought alwtfj^ to^be 
flaked with a proper quantity cf 'water; |ietlufe 
by that means it is reduced the moft effeSdattjr 
into powder. Lime left to be flaked byalaft^ft 
^T^ or accidental rain, is feldom or never lihd^ 
|K>ughly reduced into powder ; and therefore- csm 
fiever be intimately mixed with the foil. Some 



.1 






* Mr Buchaniitt of Aehleflij, in Perthfliire» pr«psrc«ii| 
a quantity of lime for manuring a moor ploughed bf^^j^: 
^winter. Lime was immediately ipread upon a p^t . Q^ 
it ; but tie work was ftopped by bad weather* T^he re-r 
finaining Itmewas indeed covered with fod, but foilig^N 
jiy as not toUhrow off the rain. When laid on the I'dl ■ 
€^ the fieUi^ii) Marcb», it was fo clotted as to be but TerX". 
imp^r^^iy^ipi^d with the 6j^. The crop of oats on the^ 
part firft irmeS was good ; tnat on the part laQ: limed, 
was jjood for nothing. The futfequent crops however' 
*on this part proved tolerable, the lime by repeated 
.iploiighihgs being better mixed with the foil. In fe- 
deral parts of .Scotland are found limeftone of two 
different forts. TThe operation of the one is quick when 
fpread upon a field after calcination ; but its pro- 
lific effcifts are foon over. The other operates more 
flowly ; but its prolific eflfeW continue longer. The 
former upon being flaked falls readily into a very fine 
powder : the latter falls more flowly into a powder, that 
is not fo fine. This accounts for the difference. The 
fine powder mixes more intimately with the foil, and 
more quickly, than the coarfe powder. For the fam^ 
reafon, the fine powder makes the beft cement, by mix- 
ing eafily ^nd perfe(5tl^ with the fand a^d water. 



4im<^j|llr^ppotttUJi^ to bting hoihe' ibd)^ 

lime before the groiifld 18 ready for k;':and it:)b 
^igfnpfijy tl»p^% 4nt0 -si hqap Without coter, 
trufting; it^ ram f OP flfdwng. The pro^r way is^ 
^<:1^5t^ ihelUimQ :in different heaps on th<l 

gr^^i^i^ v^here it is to be fpready to reduce thefii 
JieApst-into powder by flaking with water^ and ta 
coverthe^ flaked lime with fod fp as to defend it 
ftomitain^ One however would avoid as much as 
poffible the bringing home lime before the ground 
Bp^cady for it* Where allowed to lie long In a 
hi^j there arc t^o bad confequence^ i firftj limfe 
alftrSHs moiflure^ even though Well covered, and 
ri^jaisjinto clot$,> which prevents $in intiqi|it0 .mm- 
Unci and, next^ we learn from Drrj^ack, that 
burnt limcftone, whether in flidls 6f itt J)otlrdcf^ 
i^rtis gradually into )t3 priginal'MSe/of lifaic- 
itphe ; and upon th?it accou^^ sjfo, /is lisfe capable 
of beufig mixt with, jthc foil- r And Jthis is verified 
by a h&9 that after lying Jcmg^iiitrifrfd bard 
bound together as to reqi^re^ a^pidtg to feparate 
the parts. ' •' ' ■ :-^-r-.U ..-.•• 

For the fame reafqn, it U a ba4 pra^iqe, tho^ 
common, to let fpread lime lie on the furface all 
winter- The bad effcfts above mentioned take 
place here in part : and there is another ; that rain 
wafhes the lime down to the furrows, and in a 
hanging field carries the whole away. 

As the particles of powdered lime are both 
fmall and heavy, they quickly fink to the bottbm 

H h 1 oT 
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the furrow, if ciire be'fleif tSfcrtl VSrp^v&W it. 

that view, it is a rule, that fime be Spread, ahd 
xcd with the foil, immedi^cly befort fowftig, 
along with the feed. In this manner of apjrfi- 
;ion, there being no occafion to move it till the 
ound be ftirred for a new crop, it has time to 
:orpGrate Avith the foil, and does not readily 
iarate from it. TTius, if turnip-feed is to be 
sm broadcaft, the lime ought to be laid on hn- 
idiately before fowing, and harrowed m with 
: feed. If a crop of drilled turnip or cabbage 

intended, the lime ought to be fprcad ittime- 
Itely before forming the drilh. With refped 

wheat, tfie lime ought to be fpread immc- 
Itely before feed -furrowing, if fprcad more car- 
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H:fef^ / redkxmlng . ibur jQi^ firlots to the bo^ 
terrfted whcat-jiwc^re J nor ^l it be an over*- 
icfeze to lay on a hundred bolls^ Between S^ 
•and iixty may fuffice opon niedium foils ; and 
upon* the tlhn or gravelly, between thirty ^md 
ferty; ft is not fefe to ky a «iuch greater qwm^ 
tity cm fuch ftnls. 

It h coD^mon to limt a pafture-field iimtnediate- 
:\fhti{6tc pldugbing. iTbis is an unfafe ptaSice : 
%k thro^wii to the bottom v of tlie furrow, frotii 
tWlxich it is never fuUy gathered up. The proper 
lime for liming a pafture-fieW, intended to be ta^- 
.fesn up for cofrii, is a year at lead, or two, before 

^ploughing. It is waihed in by rain among the 
Yopts of the plants ; sind has time, to incorpc»'i(te 
with the foil. 

With tegatd. to the expence of , carriage, to 
have the lime-kiln fo ^ear as tp go twice a-day, is 
a great faving* But if there can be but one car*, 
•rlage in a day, there is little difl^retice as to ex- 
■^nce, whether the diftance be /even or elevca 
-miles. A little more food to the cattle makes all 
equal. 

Limeftone l)eat fmall makes an excellent ma- 
tiure, and fupplics the warit of powdered lime, 
where there is no feuel to burn the limeftone. 
Limeftone beat fmall has not hitherto been much 
ufed as a manure ; and the proportion between 
it and powdered lime has not hctn afcertained. 
What folloiws may give fome Bght» Three 
-; pounds 
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pqunds of raw lime is by burning reduced to two 
pounds of fhell-lime. Tet nothing, is lexpeUed by 
the fire but the air t^t was , in the UiQeflope ^ 
the calcarious earth remains entire. ErgOjtwff^ 
pounds of iheli-Iime contains as much calcarious 
earth as three pounds of raw limeilone. 3j^.eU- 
limc of the beft quality, when flaked with wat^r* 
y^ meafure out to thrice the quantity. But a$ 
limeftone lofes none of its bulk by being buri^t 
into fliells, it follows, that three bufhels of raw 
limeftone contains as much calcarious earth as fix 

buflieis of powdered lime. And confequently,. 

*■ kit ■ ■ • 

if powdered linie poffefs not fome virtue above 
riaw limeftone, three buflieis of the latter^ beat 
fmaU fliould equal as a manure fix buflieis of th^^ 
former.. . 

^ S^ell-marl, .as a manure, is managed in every 
relpcdl like powdered lime, with this only differ- 
ence, that a fifth or a fourth part more in mea- 
fure ought to be given. The reafon is, that fliell- 
jnarl is Icfs weighty than lime, and that a boll of 
it contains lefs calcarious earth, which is the fruc- 
tifying part of. both. ^ 
I fhall conclude with day and ftone marls, 
which, with relj)ea: to hufbandry, are the fame, 
though in appearance different. The manures 
hitherto mentioned are reftoratives only : they 
recruit land when worn out by cropping, and en- 
able it to bear more crops. The marl now un- 
der confideration is not only a reftorative, but has 

* a« 
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mm& mil' Won^'^firabte, tfmi o(*'altc'nng^i 
iiStut* of 'the roiii arid improving its tcxturci'S' 
as'^io" cohTtrf ii'irom light to heavy," and from 
i^eak to ftrong. ' ' I know nothing comparable tb 
if in"rfiat rerpea, but the poaching light lahdbf 
iktSc fed with turnip, mentioned in a forego-! 
iii^'^(|tiaptcr. It has another cfiFeft, in appc'ar- 
itice Sppofite ; which is, toloofcnaclayfoil, aiia 
tti make it more free. 

"*ifhe goodnefe of this marl depends an, ihe^ 
quahtity of calcarious earth in it ; wUch I ha^' 
Jt&own to amount to ahdformorei It is top^ 
expenfive if the quantity be Ids than a third or a 
fiiUfth part. Good marl is the molt fubftantial 
tfifall nlanuresj becaufc it improves the weakell, 
ground to equal the beft borough-acres. One in-* 
Haricel kno^f, of two ridges marled a hundred 
aiid twenty ^ears "igb, that at this day make afi- . 
gure both Wigi^S and com far above the reft of 
the field. THt Ibi? ^rt of Berwickfliire, term- 
ed the Merjk, zhoanAs every where with this' 
marl; arid is the only country'iriScottarid where 
It is in plenty. .' '" ' 

As none of the mariures I am acquainted with 
mAe any diftinfiiibn between wei^s and com, 
the land ought to be cleared ot weeds before 
marling ; and it ought to be fmoodied with the 
brake and harrow, m order that the marl may be 
equally fprcad. Marl is afoffilott which no ve- 
getabte will grow: its efficacy depends,.Kkc that of 

*" lime. 
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ih the toll. Toward tlic former, alternate 
aught and moifture contribute greatly, as alfo 
Ah Therefore after being evenly fprcad, it 
ght to lie on the furface all winter. In the 
mth of Oflober, it may be roufed with a brake, 
lich will bring to the furface, and expofc to the 
and froft, all the hard parts, and mis witli tUc 
1 all that is powdered. In that refpcd it differs 
icly from dung and lime, which ought to be 
)ughcd into the ground without delay. 0*14 
1 hardy grain, which will anfwer for being |h^ 
t crop after marling, better than any other i 
i it will fuccecd though the marl be not tho- 
ighly mixed with the foil. In that cafe, tht; 



fbrnrAec firftcmp (hould always have an ebb ftir^; 
rofw^r During/- Ae growing c^f thsrt cropi, thtf, 
mifri has time «o kiooi^porate with the foil, andtff 
becotaie a part of it j after which it dpes not r^ 
dily fqparate, 

^Sfdrie marl is fo hard by a cbn(ider2ft)Ie miittuni 
t)f^'fai}li, that it will continue without diilblving 
fytyihctn. In that cafe, the expellee of breaking. 
thtH&rgcr luMps with hanimcrs would not be loft i 
ftt^h himps have no eflS:^ to promote vegetatioii j 
tAA they are befide an obftrti&ioti tb ploughing 
khS harrowing. ■ 

About twenty yearl ago, iiiatiy Merfe tenants a{lt 
f^ed their whole ftt^ngth to maiitng$- with verjf 
great fuccefs : and yet of late they fecm more ini^, 
tent on liming ; which may appear fmgular in ^ 
country where hulbandry goeS;on with alacr^tyi, 
But leafes in that country >ar^ ^mxnpiijy lipiitedc 
to nmeteen yearsj^ which, it is thcjiught, afford$, 

too little time for draining all : tba pcpfit from^his 
expe^five manure,, tb^t the ts^iiani; }^ Entitled t6^ 
To marl to pcrfeftion, requires four hundred ^art- 
Ibads on an acre) as much as ..can be drawn by 
two fturdy hoffeg ; wjiich^ at 1 moderate cpm* 
putatfon^ cofta about L. 4 t>er acre* But a field 
can be fufiicietitly limed from the diftance of fif^ 
teen Eiigliih milesy for little above the half of that 
fum } with this additional convenience, that 4 
farmicr can hire cart3 for liming, tinftead of bciijg 
4:onfined to his own horfcSj as Jbe mwft.be in mar|* 
■ r" . , I i ing; 
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; by which means, limiijg can be carried oa 
h mucli more expedition thaa marlmg. Not- 
hftanding thefc diSercnces, it is cafy to evince, 
t even on a Icafc of nineteen years, marl will 
)rda greater profit than lime. Limed ground 
mot bear without injury above three or four 
ips ; after which it ought to be laid down in 
lis. A field well marled, will produce rich 
ips of corn, in the fimpleft manner of culture, 
long as the leafe endures. Now, though grals 
more profitable than com in a poor foil, the 
jfit bears no proportion in a rich foil, which 
jduces excellent crops, witli no greater labour 
r expence than is neceflarily bellowed on ppoj, 



mM€.'^^A%mcmw6f tha itrcs feaoik wits' 

Lt>4Ji': 5 •: ibi if Hiet^tc five feet liigh. Ahi 
itSWHrdjuh-ctWoarttf' to keep 

ttehi in order. To build with lime, ais many\ 
d6,^1ritfames the coft ; and yet upon tlie yrhblc is' 
^^fa^gfwhefelimc isat'hand. '"^* 

^•^o reduce both the expence of building dry^ 
ffSHb 'walls, and of upholding them, I warmly tc- 
(fdMrnbrid the following mode. Raife the wall to^ 
tSStlitJight only of two' feet and a half, arid cope" 
H^^ttth fod in the following matiner/ ''l^irft, lay otf 
tKi^lirall with the gtafly fide' urtdcnAoft, ' fod ciit' 
wfthithe fpadc four or five ihcherdfe^; ilid of a 
length to equal the thicknefs of the walL Next', 
cover this fod with loofe earth rounded like a 
ridge. Third, prepare thin fod, caft with the 
paring fpadc, fufficiently long for the thicknefs of 
the wall, and twp inches more op each fide. 
With thefe cover the loofe earth, keeping the 
graffy fide uppcrSjioft: pfece thctolfo&injtich ol 
edge, as that each fod ihallcpv^.p^lt>^<rf^i©othei| 
leaving only free two inches above*- Fourth,' 
when twenty of thirty yards ato thusr finiflied, 
let the fod be beat with mcUi by two men; one 
on each fide of the wait, ftriking both at the feme 
time. By this operation, the fod becomes a com* 
paft body^ that kedps in the moifture, and? en*/ 
courages the grafe to grow. Laftly, cut off th© v 
yj^gcd end? of the fod on each fide of the wadf; 

I i :;^ ta 
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make the covering neat and regular. Tlw 
anth of Odobcr is the proper fcafon for this o- 
ration, becaufe the fun and wind, during- fiim- 
er, dries the fod, and hinders the grafs from vc- 
tating. Moid foil aflbrds the beft fod. Wet 
i is commonly too fat for binding ; and at any 
te, the watery plants it produces will not thrive 

a dry fituation. Dry foil, on the other hand, 
ing commonly ill bound with roots, fliakes to 
:ces in handling. ITie ordinary way of coping 
tb fod, which is to lay them Qax and fingJc, 
}ks as if intended to dry the coping, and to kill 
- grafd ; not to mention, that the fod is liable 
be blown off the wall by every high wind. 
Having finifhed the wall, cafl: a ditch on each 
e, beginning a foot from the root of the wall, 



Tfciat iaiiii:i«4^njfrf)%lliemg,tbie. cafe pf a.4ry-ft^ 
Wfldliiix feet Of/ qyi^4yc feet b^ fimthe war]<i 

••.•■■* 

'. Next erf t^rib-l5i^4gC6# T^ie . ^ys^tag^ irf ^^ 
i^te thorn for a fence above every other pl$4)t» 
it^: \^ i^nderftopdt It is. a qukk grower wb^ 
platil:9d in proper foil, (booting up fix or fev?a 
£set in a fealbn. Though tender when youi|g 
and hurt by weeds, it turns ftrong, an4 may -be 
ci^ into any fhape. Even when old, it is more 
#[pofed than other trees to lateral ihoots. And^ 
laiUy, itspricUes make it the moil proper of all 
'£i)r afence* ' 

Hie method of fowir^ the feed in bods, is; j(et 
forth in the chapter of Forcft-Trecs. After the 
l^ants have flood a full year ki tbie.&edtbed, 
tranfplant the largeft into a nurfery^ whipb HfiU 
leave fufEcient room for the reminder, to flaidi 
where they are anodier year; In thenurfory they 
ought to {land at the diftjuice of feven, icight> t0< 
mrj»c inches from each other ; ahd there they may 
remain till fit X<^ be idtoted in a hedgoi- ^wiach is 
iib fooner than at the age of fi^fe. • Roon^ina 
fturfety is of great Ihipoitance : when ftraitened 
fert-oom, the pJjlttU ftidotup faft, are weaddy^ 
and unfit to bear the hatdihips of an open fidd. 
The diftancc ought to be proportioned to the foil ; 
the greateft in a rich foil, becaufe they grow taftj 
the leaft in a i>6or foil, where they grow flow, 
^f beft ft^ fpr a nurfcry is bety^een rich ^liA 
' poor. 
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In the latter, the planu an- dwsfiih ; ' a 

T they arc luxuiiani and tender, and apt 

I in tbc fererity of weather : and thcfe 

rfc&ions are incapable of 3nf remetly. Aa 

I requilite in a nurfery is free vexttilatioa. 

1 is it to find nuriciies in hoUov- 

lacesy buTounded with walU and high 

, more fit for pine-apples than iar bar- 

Thc plants thrud out long (boou, but 

c and tender : when cxpofcd to a cold finnu 

, they decay, and fometiines die. Bat there 

1 for every thing : the nulcryman's ticw 

3 make profit by faving ground, and by im<' 

ing on the purchafer tall plants, for whiA be 

Itends to demand double price. It is lb difi- 

f to purchafe wholcfome and wclf-nurfed p>lants. 






of^dow grawdl>-i%d beiide lofs of tiihe, the 
ling, nece&iy to> fecure them from cs^e^ muft^ 

be renewed liidre than once before they becbtal^^ 
afence. "* 

lijAdiom-hedge may be planted in every mohiR' 
of .winter anclfpring, unle& it be froft. B6t'f^ 
have always obfenred, that thorns planted in Oc^* 
tqber are more healthy ^ pufh more vigorot^yi' 
;#driewer decay, than at any other time. Ifi^ 
preparing the thorns for plaxitingy the fbotl- 
Qii^ht to be left as entire bs poffibte, and nothing' 
cvt away but the ragged parts* -' ' "' ,.i :> 
. (As a thom-hedge fuflFcrs greatly by weeds,- ^tef 
gi^und where they are to be planti^ btigbt to 1^ - 
mkk; perfedly dean. Hie cbttttnbi^ 
planting is, to leave eight or nine inches alone at ^ 
hde of Che intendeci dkch for^ ^isHe^erit ; ahd 
behind the firariement tblay th&iuilbi^^^foil of thfe 
iittended ditdi, cut into fi|u^e fod^tWd of thi:^ 
inches deep, its graffy furface underm<g^ft. Upon ' 
that fod, whether clean or dirty, the thorns ate 
laud^ and the earth ^f the ditch above theni. Ac- 
cording, to that method, die grafs in the fcarfe- 
ment, with what weeds are in the moved earthy 
foon grow up, and require double diligence to 
prevent the young thorns from being choked. 
The following method, which is creeping into 
pra^lice, dcferves all the additional trouble it re- 
quires* 
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qdres. Leaving z fcarfemen* ^ atk»v<< dP t**r 
inches, andalfoa border for thethchras, hr6Ad 
dr Tttirtow actording to their Am, tey bihfedther 
border all the furfece of the intended ditdl^ 
c&unpod finalii/rith'the fpade, and upon it lay the 
mouldery earth that fell from, the fpadc in cutting 
tin MA furfac^.' Cover the fdarfement and bor- 
der iiriththc under earth, three iilches thick kt 

fcaft i laying a little more on liic border to faife 
it "higher than the fcarfcment, in order to gfvcif ' 
room for weeding. After the thorns are prepared^ 
hj (mOolhing their ragged roots with a knife^ 
tni lopping off their heads in otder to make theini 
grow bufhy, they are laid fronting the ditch, vnth 
dl^r roots on the border, the'heada llttfehfgh- 
&f than the W)ot. Special care inuft be tiktn 
to fpread the roots among the furface-eartft ta4 
ken out of the ditch, and to cover them with the 
mouldery earth that lay immediately below. ThU 
article is of importance, becaufe the mouldery 
earth Is the fineft of all. Cover the ftems of thcf 
thorns with the next Jiratum of the ditch, lea- 
ving always an inch at the top free. It is nd 
matter how poor this Jiratum be, as the plants 
draw no nourifliment from it. (jo on to finifti the 
ditch, preffing down carefully every row of earth 
thrown up behind the hedge, which makes a io^ 
lid mound impervious to rain* It is a fafeguard 
to the young hedge to raife this mound as perpen- 
dicular as poffible ; and for that end it may ht 
2 ' proper. 



i 



grpper i^4p<»fc Jb'rf^ whe^^ israifcdj* 

fppt or fo». to bin4-it :With,.a row qf the tougb fpdt 
wjiic^ will fupport the earth above, till it becpmg 
fdid by lying. 

This is fufficient in rich fpil ;. but where the 
foil is not rich, greater care is neceffary. Bclaind 
the line of the ditch, the ground intended for the . 
fcarccment and border fliould be fummer-fallow* 
td, manured, and cleared of all grafs-roots ; and 
this culture will make up for the inferiority of 
ftril. In very poor foil it is vain to think of plaiit^ 
ing a thorn-hedge ; for it will give no fatisfadion^ 
bccaufe it never will become a fcnce. In fuch 
ground there is a ncceflity for a ftone fence. 

The only rcaifon that can be given for laying 
thorns as above defcribed, is to give the rqots 
fpace to pulh in all diredions, even up^Pard intp ^ 
the mound of earth. There may be ferae advan- 
tage in this; but, in my apprehenfiop, the dit 
advantage is much greater of heaping fo much 
earth on the roots, as to exclude not only the fun 
and air, but even rain, which runs down the Hop- 
ing bank, and has no accefs to the roots, Ini 
ftcad- of laying the thorns fronting the ditch, 
would it not do better to lay them parallel to the 
ditch ; covering the roots with three or four 
inches of the beft earth, which would nigke a 
hollow between the plants and the ftoping bank ? 
This hollow would intercept every drop of rain 
thi^t falls on the bank, to /fink gradually among 

Kk the 
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the roots. If this be not a better pofitipn for ^, 
thorn, it muft be of a lingular coiiftitution. t 
Venture one ftep farther out of the common path. 
Why at any rate fhould a thorn be put in the 
ground floping ? This is not the praftice with 
refpeft to any other tree ; and I have hes^rd of nq 
experiment to perfuade me that a thorn thrives 
better floping than ereft. But as in natural hi-t 
ftory experiment is always our laft refource, I anj 
at prefent following out a comparative trial. J[ 
have many young hedges in the way firft defcri-^ 
bed : fome I have laid parallel to the ditch in the 
way now defcribed, and fome I have planted er 
rect with their tops eatire. The trials 2tre fairly 
made ; and time will determine the bed method., 
In a rich foil the thorns may be planted tea 
inches afunder j and from that to fix inches u\ 
inferior foils. To preferve them froii cattle, the 
ditch ought to be fix feet wide, three feet deep, 
?ind as narrow at bottom as the breadth of the 
fpade will allow. But when the thorns are fuf» 
ficiently covered, the prudent way is to delay fi, 
nifliing the ditch till the froft be ov^r. Spring is 
the proper time for completing the work, while 
there is fufficient fap in the foil, to bind the 
mound of earth that is raifed behind the thorns. 
If delayed till the earth be dry, it never binds : if 
(Tompleted the beginning of winter, froft fwclls 
the earth, loofens it, and makes it crumble 

down. . - 

The 



TJhe htcdgc i$ J^iWed from cattle on the one fid* 
by the ditcKi. ]but,itis ncceflary that it be fenced 
on both fides. The ordinary method of a palcintf 
IS no fufficient fence againft cattle : the moft 
gentle make it a rubbing-poft ; and the vitiou? 
break it down wantonly with their horns* The 
only effcAual remedy is expenfive ; but better no 
fence than one that is imperfed. The remedy is, 
two ditches and twb hedges, with a high mound 
8f earth between them. Survey Scodand, and 
J^ou will not find any fences otherwife coriftrufted 
^thout many breaches ; the repairing of' whic!^ 
|ives much trouble and litde fatisfadion. If this 
remedy however be not pdlatable, the paleing 
«fught at leaft to be of the ftroilgeft kiiid. Many 
different kinds' have been put in pradtice, that 
are extremely frail. I recommend the following, 
iis the beft I am acquainted with. Drive into 
ll^e ground 'ftrong ftakes three feet irid ji haff 

long, with intervals from eight to twelve inches j 
according to the fize of the caWe that are to be 
enclofed ; arid all pirecifcly of the fame height* 
Prepare plates of wood fawed out of l6gs, every 
plate three inches broad and half ari iiidi thick* 
Fix them on the head of the flakes, with a nail 
driven down into each flake. The flakes will be 
united fo firnily, that one cannot be moved with- 
out the whole ; and will be proof adcordingly a- 
gainfl the rubbing of cattle. But, after all, it is 
no fence againft vitious cattle. The only proper 
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icr for it is the fide of a high-road, or to fence 
plantation of trees. It will indeed be a fufficicm 
ICC againft fticepj and endure till the hedge iC- 
f be a fence. A fence thas completed, mclu- 
ng thorns, ditcliing, wood, nails, &c. will not 
uch exceed two iliillings every fix yards. 
We are now arrived at the moil important ar- 
Ic of all, that of training up a tliorn-hcdge after 
is planted. ITie ordinary method is, to cut off 
e top, and (hortcn the lateral branches, in or- 
r to make it thick and bulhy. To the fame 
d, the young thorns, after rtanding fix or fevcn 
ars, arc fomctimes cut over within two or three 
jlies of the ground, which multiplies tlie ftcms, 
J makes the hedge ftill thicker. This form of 



which Wc been dpftroyed by the overfliadowiqg: 
oEtboic abov^) deprWing them both of rain aiid 
air. That the fecond is the bcft method, is af- 
certained by experience; And that it ought to 
be fo, will be evident if we can truft to an^gy. 
In the natural growth of a tree, its trunk is pro- 
portioned to its height : lop off the head, it fpreadi^ 
laterally and becomes a buih^ without nfing iti 
height, or fwcffing in the trunk. The lime-itrfet is 
the only ea^ception I know : the white thorn I am 
.certain is not an exception. Hence the following 
method of training up a hedgc> which is^to allow 
thic thorns to grow without ' ajpplyiqg ia. knife to 
their tops,, till their ftems be five or fix inches in 
circumference. In good foil, with careful weed- 
ing, they will be of that bulk in ten or. twelve 
years, and be. fifteen feet high or upward. TThc 
lateral branches only muft be attended to. Thpfc 
next the ground muft be prunp4 within two feet 
of the ft em : thofe above muft be made Ihorter 
and ihorter, in proportion to their diftance from 

the ground ; and at five fe^ high they rnuft be 
cut clofe to the ftem, leaving all above full free- 
dom of growth.' By , this . drefling, the hedge 
/^kes on the appearance of a very fteep roof ; and 
it ought to be kept in that form by pruning. This 
form gives free accefs to rain, fun, and air: e- 
very twig has its fliare, and thp whole is preferved 
in vigour. When the ftems have arrived at their 
proper bulk, cut over them at five feet from 

the 
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the ground, \i/hcrc the lateral branches end. This 
tofwers two excellent purpofes ; the nrft is,' to 
ftrengthen the hedge, the fap that formerly a- 
fcended to the top being now diftributed among 

the branches* The next is, ihzt a tall hedge 
ftagnates the air, and poifons both com and gra& 
near it. A hedge trained up in this manner, is 
impenetrable even by a bull : he ma:y prefs in the 
lateral branches! ; but the flems ftand firm. For 
an inftant proof that this method will anfwer, ob- 
icrve the thorns that from fpace to fpace are al- 
lowed to grow up above their fellows, in form of 
a hedge-row. Thefe thorns, though growing in 
the middle of a bufhy hedge, have flems far lar* 
ger than the reft. Befide the ftrength of fuch a 
hedge, it is Icfs expenfive than a hedge reared ia 
the ordinary way : the weeds are fooner choal^ed ; 
and it requires much lefs pruning. When fo much 
labour is faved, one will the lefs grudge the price 
of the beft thorns that can be procured. Good 
thorns are indeed more effcntial in this manner of 
training up a hedge than in any other : they ought 
all to be of an equal fize, and equally vigorous, 
that they may not overtop one another. The In- 
termixing of ftrong and weak plants is of lefs im- 
portance, where the heads are cut oft' and all made 
to grow equally. 

Plaftiing an old hedge, an ordinary praftice in 
England, makes indeed a good interim fence; 
but at the long-run is deftrudive to the hedge : 

and 
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an4 accordingly, tnere is fcarcc to be met with a 
coiiplctc good hedgie where plafhing tias been 
ipng praftifed. A cat is faid anong the vulgar to 
have nine Jives : is it their opiiion, that a thorn, 
like a cat, may be cut and flafted at \wll without 

r • 

fuflferihg by it ? Lucky it is,* that the method 
here recommended renders jlalhing altogether 
unncceffary. 

A hedge ought never to be t>lanted on the ticp 
of the mound of earth thrown ip from the ditch. 
It has indeed the advantage of m awful fituatipn j 
but being planted in bad foil, ani deftitutc of moi- 
ftiire, it cannot thrive : it is at beft dwarfiih, arid, 
frequently decays and dies. 

To plant trees in the line of tie hedge, or with* 
in a few feet of it, ought to ht abfolutely prohi- 
bited, as a heterodox pradUcc. . It is amazing^ 
that people fliould fall into this,crror, when they 
pught to . know, that there never was a good 
thorn-hedge with trees in it. And how ihould it 
be otherwife? an oak, a beech, an elm, grdw§ 

fafter than a thorn ; when fuffered to grow in the 
midft of a thprn-hedge, it fpreais its roots every 
where, and fobs the thorns of t|icir nourifliment. 
I^or is this all ; the tree ovprfhadowing the 
thorns keeps the fun and air from them. At the 
f^me time, no tree takes worfe with being over- 
ihadowed than a thorn. 

It is fcarce neceffary to mention gaps in s^. 
Jjf dge ; becaufe they will feldom happen where a 

hedge 
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hedge is trained ip a& above feccnntneiuded. ^st^ 
in the ordinary method of training, gapjf are frei> 
quent, partly by lie. failure bf plaftts, and partly^ 
by the trefpaffing of cattle. The ordinary me*, 
thod of making up gaps is, to plant fweet brier 
where the gap b fmall, and a crab where k 
is slarger. This method I cannoC approve^ for 
an obvious reafcn : a hedge ought never 16 
be compofed of plants that grow unequally : 
t&ofe that grow faft overtop and hurt the flow 
growers ; and wih refped in particular to a crab 
and fweet brier, neither of them thrive- under' 
fliade. It is a better method to remove all the 
withered earth in' the gap, and to fubftitute frcft 
fappy niould miced with fome lime or dftng. 
Plant upon it a vigorous thorn of equal height 
with the hedge, which in its growth will equal 
the thorns it is mixed with. In that view, there 
ftiould be a nurfcry of thorns of all fizes, even to 
five feet high, ready to fill up gaps. The beft 
feafon for this operation is the month of October, 
I fliould have adiled, that a gap filled with fweet 
brier, or a crab lower than the hedge, invites 
cattle to break through and trample the young 
plants under foot ; to prevent which a palcing on 
both fides is far from being fufficient, unlefs it be 
raifed as high as the hedge. 

Nothing hitherto has been faid about an inclo- 

fure.for fheep. To carry a farm to its perfeftion, 

every inclofure ought to be made fo as to keep in 

% Ibeep, 



iluetijj^, ti»!Kgh>>iot;^6limfl;r intended for them ; fori 
ifaeepvought to be mated with other cattle in e« 
Very ^pafture-field : they eat tvhat others leavc^ 
and odierd eat what they leave* But farmers gc* 
ncrally take a humbler flight, and are fatisfied with 
one or two inclofures for flieep. In that view I 
premife^ that 6f all animals fhcep naturally takd 
the wideft range in feeding ; for which reafon, an 
ipclofure for them ought never to be under fifty 
br fi&cty acres. Where they have fo much room| 
any fence will keep them in : where confined to 
fiWy fix^ or even ten acres, the moft awful fenc$ 
if fcarce fufficient* I talk of the cpmrnon run o^ 
flieep ; not of the large Lincolnfiiire breed, habi*'^ 
tuated to inclofures, which have no genius for 
leading. 

Where ftoiies are to be had^ the cheapeft and 
moft ^Se&ual is the ftone fence above deferibed^ 
If a farm cannot a6ford an inclofure fo large ad: 
that now mentioned, the deepnefs df the ditch 
ought to be in a reciprocal proportion to the fiz<! 

of die inclofure: inafmall indofure, die fencd 
t)ught at kaft to be fix feet high. If the farmer 
be reduced to a quickfct hedge by want of ftoncs j 
the fcatfcment muft be eighteen inches broad, itt 
order to receive a paleing between the root of the 
liedge and lip of the ditch ; inclining to the ditch! 
in form of a ftocadc, which will make it the more 
awful. This will fit the inclofure immediately 
for fhecp, without waiting the 4k>w growtli of tto 

LI 
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Ige. When the palcing £aib, the ditcli mutt 
tilled up with (tones to the beigbt of the 
igc, to prevent the flieep from making 3 .ro^d 
the fide of the ditch to come at the thorns ;' 
ich would ruin all, for no food is fo palatable 
them as the leaves of thorn. Where (tones are 
rce, two feet of ftones may do, raiOng ,^ ^ 
ig to the height of the thorns with fod. , „ p. 
One thing is never to be omitted in a large jn* 
>fiiie. Sheep require a (heller againft beat, no 
i than againll cold. The (lone fence reconi,- 
T.dcd, afiords little (belter againft citlier. There- 
c, a (litkcr ought to be made fcHuewbere in the 
ell part of the field. Plant ten or twelve rows 
Scotch fir or fpruce fir in a curve, fcmtcircular, 
cIiikJolI, the concave fronting the fouth, anJ j 



'C^HP'hivd'ihii feeni^ (Sf'fittd crops of c6m by «*i 

rli«vii% ifb^t«ffiv^«tiy Utteep from 'one indofure Id 
.airiSflifcr;--- ^'•■"' --■ -^ <r: • ■ 

' I" A word mote 'before I end, which fliall be orii 
tKe gates 'of inctefures. The pofts upon which the 
gate lis htirig, though built of ftone and lime, is 
i^t Wbc (haken by a heavy gate, and to be torn 
to pieces by a carelefs driver running the axle bf 
hii . eart^ againft it . But inftead of buildirig a wall 
in* the line of the inclofure, let it be built perpc* 
ditSilir to it, leven or eight feet long, thickeft in 
tht^^iddle and tapering toward the ends. Such 
t'^rstfl or poft will be proof againft ahty force*. 
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The proper size of AFAR^yAND thi: 

USEFUL ACCOM WrOD'AflO^^ IT OUGH'T 
-■" TO HAVE. • ■ ■■■■ ''■ '' 

. • • ■ ' ■ ■• ■ ' /■ ! ! • t , ^. 

TO confine a tenant to that qtiarititf of land 
which can be managed to the beft purpofe 
With the leiaft expence, is the fureft means, of ob- 
taining an adc()uate tent without oppreffion. A 
farm ought never to contain a left quantity of 
land than fufficient for a plough ; and there is no 
medium between that quantity, and as much as' 
Will g?ve full employment to two.- Lefsdian fufc 
ficient for a plough, is an evident lofs.to.the tc- 

L I ^ nant> 
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nty and confequenUy to the lai>dlord; the frr- 
:its and cattle muft at times be idle for warn of 
irk ; or wiiat is worfc, they will work indolent- 

and make no progrefs. 1 have a llriking proof 
this obfervation. The cftate of Grajige in the 
•fc of Falkirk, containing about 360 Scotch 
•C8, paid of rent L. 450. It was poffeffcd by 

fewer than eleven tenants ; not one of the 
ms fiifficient for a plough, feveral of them bc- 
cen twenty and thirty acres. A map was made : 
.vas clearly feen, that the eftate could hold bui 

tenants ; and it luckily happened, that there 
re fix houfcs abundantly centrical for thcie tc- 
ixs, wiilwut ncccffity of new buildings. The 
ing of twenty horfcs and ten fervants, and the 



therittiiaiit^ ; fTfae Ht^ isj th^t in an uBcuIlivg* 
tod. country, the adding twenty or thirty «acrc* 
more is little regarded. .1 could give manyin*^ 
fiancee of a tenant beginning to thrive after being 
deprived .of part of his farm. 3ut it is unuece^' 
iary to give inftances, for they arc known every 
where. 

When one thinks of calculating what quantity 
of land is fufficient for a fingle plough, many cir- 
cumftances occur, that make it impradicable to 
'determine the point with any preqifion. The 
difference between a light and a heavy foil, is cen- 
fiderable ; and no lefs fo, the neamefs or diftancc 
bf manure. The mode of cropping is capital : 
where all the different plants arc fown in fpririg 
and reaped in autumn, more ploughs arc r^qvii- 
fite than when crops are difp^rfed through flie 
year, according to the prcfent improved mode of 
culture. I venture only In general to fay, that 
in moft fods fifty acres of corn n^ be command* 
ed by a fingle plough^ provided the crops bedit 
tributed through the year, to afford time for naa- 
naging all of them with the fame mcii and cattk. 
But where grafs is neceffary for keeping the foil 
in heart,^ a farm ought to be enlarged in propor^ 
tibn to the quantity of grafs required ; for there 
ought always to be as much land in tillage as fully 
to occupy a plough. If a third part in grafs be 
fufficient, the farm ought to confift of feventy-fivc 
acres : if a half be .ncceflarv, the form ought to 

be 
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I 100 acres; and if ihcfoiltt fo fheart as to«i 
e two thirds in grafs, the extent of the farm 
Jght to be 1 50 acres. If the reader be curious 
lout further particulars, I refer him to the fe- 
lith chapter, in which a few examples arc gi- 
1 of the number of acres that in different modes 
J cropping may be commanded by one plough, 
lefc examples will pave the way to computations 
Trcfponding to other rotations. 

proceed to an intcrefting article, which is to 
mparc great and fmall farms in point of utiUtyl ' 
tall a fmall farm what employs but a fingli; 
lugh ; and a fmaller there ought not to be. A 
I farm is what requires two ploughs ; and 
r requires a greater number, I call a great 
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fay 11^ no more^jbjK^that it is beneficial to havc^:ji^ 
Igjrge fund^ , Xlip ^ proper queftion is, Whetbep 
vfitlji.rcfpefl: to. farmers in general, it is not a con- 
venience to have the choice qf fmall or great farm«5 
accQiding . to their ftock? In that view, fmall 
fa^pf^ are undoubtedly advantageous to thofq 
>pjbi9 wscnt to be farmers ; becaufe in Scotland, at 
leal):, the number is much greater of thofe who 
can flock a fmall farm, than of thofe who can go 
farther., It may poffibly be objeded, that there 
i^ zxi. inconvenience in a fmall farm where two 
bprfcs only are neceflary for s^ plough, in refpefls 
that two horfes make but a flow progrcfs in carry- 
ir^g com or dung. To this ©bjeSipn there is a 
ready anfwer : two horfes in two fingle carts will 
make as much expedition in carrying out th^ 
dung, or carrying in the corn of a fmall farm, as 
double that number will make in a jniddling farm^ 
where the dung and corn are . douljle in quaiitUy, 
I fay further, that if two horfes be^ n^iif fufEcient, 
the defed may be readily fuppliedty two draught 
oxen, which add very little to t^ic expence of the 
farm. Thefe at four years of age may be pur- 
chafed for L. 10. They will give at feven L. 15 ; 
and this profit, with no more work than fufficient 
to give them a ftomach, will balance their fum- 
mer-food of green clover. Their winter-food of 
ftraw cannot enter into the computation, being 
the very beft way of converting ftraw into dung. 
Here there is* a great convenience. Where a 

field,. 



fidd, by drought or tithcrwife^ %^ rcud^eii too 
ftiff for a pair, the oxen may be yoked in the; 
plough with the horfes. In ground lefs (tiff, the. 
farmer has a choice of two oxen and a horfe, of 
two horfes aloncj or of two oxen. Whtrt 
ploughing happens to be retarded by bad weather^ 
two ploughs may be employed, which is a fignal. 
convenience. Ploughing alfo and harrowing may. 
go on at the fame time ; and the farmer has it al-» 
ways in his power to yoke two double carts. Even 
in carfe-foil this plan will anfwer ; as there is fel*- , 
dom occafion to employ the o^cen but where th^ 
ground is fufEciently dry for them. 

With refped to the public, fmall farms arc un- 
doubtedly the moft advantageous. The number 
of fervants, it is true, muft be in proportion to 
the fize of the farm : but in a middling farm there 
is. but one tenant ;. whereas in two fmall £arms of 
no greater extent, there are two. And the dif- 
ference is ftill greater in large farms. Tliis is a 
capital circumftance. The children of tenants arc 
taught to read and write 5 and in general are bet- 
ter educated than children of day-labourers, which 
qualifies them better for being artifts and manu- 
fadurers. They are alfo commonly more nume- 
rous, being better nouriflied during nonage, and 
better pveferved from difeafes. Small farms ac- 
cordingly are not only favourable to population, 
but to the moft ufeful population. I would not 
therefore indulge wlllinglv any farm beyond a 
^ middle 



niiddfe fize. And to check thofe of a larger fizc, 
Pam clear for a tak of L, 3 or L. 4 yearly upon 
every ferm thar requires three ploijghs; and fo 
on aecordmg to the number. I except proprietors, 
who ought to be encouraged to improve their e- 
ftates: jet them employ as many ploughs as they 
find convenient, and not be fubjeded to any tax. 
If any undertaker be willing to lay out a large 
fuin of money upon farming, the profit of a long 
Icafe win enable him to pay the tax. This tax at 
ttic feme time may be fo contrived, as to anfwer 
a valuable purpofe, that of exciting farmers to 
iife oxen inftead of horfes ; which will be done by 
exempting oxen-ploughs from the tax. And the 
undertaker mentioned will be' relieved from the 
tax altogether, if lie employ fuch ploughs only. 

The (izcof a farm being adjuftcd, next in or- 
def arc its accommodations. The firft accom- 
modation I fhall mention is, ah acre planted with 
trees proper for the farm ; fir in particular and 
afli. The worft foil will anfwet' the former, and 
moifi foil the latter. Thcfe are at han4 for pale- 
;ng and other purpofes ; and without fuch a con- 
venience a tenant*s hands are in a mcafure bound 

Another accommodation follows. However well- 
adjufled the fize of a farm may be to the ftrength 
employed upon it ; yet to have a farm in perfeftioii 
Inhere ought always to be fome by work, about 

M m whiclk 



Hviiicli the fcnranls and horfes mdy be tmplojtd^ 
when the otdinary cukurc of the ftirm 'does not 
require them. There is a great diflPercrice be- 
tween good and bad weather, with refpeft to ex- 
pedition. The former muft provide agalnff the 
latter, by fufEciency of men and horfes, whic^ in 
the former have not full employment. Therefore, 
to provide againft want of work, there ought to 
be a refource, fuch as may be taken up or laid 
down as occafion offers. The carrying lime to a 
farm, or marl, or dung from a neighbouring 
town, are excellent refources. 

The chief accpmmodation of all is, a fruitful 
kitchen-garden. Formerly, oat- meal was the only 
food of our labouring people ; and when s^t five 
or fix ftifllings per boll, there could not be cheap- 
er food. A kitchen-garden wfis ^t th^t time a^ 
fort of luxury, and our fimple peafants had np 
notiQn of luxury. By a great advance in the price 
of oats and oat-meal, a kitchen-garden has be- 
pome an article of economy } and yet fcarce more 
attended to than formerly. Well dreffed and crop- 
cd, it will afford half maintenance to a family j 

and will not coft the half of oat-meal. But the 

» ...... ■ ^ 

ignorant are flaves to cuftom j and no value is put 
pn a kitcheu-gardei^ ^t prefent, becaufe it was of 
no value thirty years ago. 

The extent of this garden depends on the man- 
ner of croping the farm. Where red clover is 
pne of the crops in the rotation, a kitchen-garden 

neec^ 




ne^^ flat cxcce4 two pv three acr??^ Where tei 
clpycj:, enters not- into the rotation, fix acres are 
t^e Ixn^ft quantity even for a fmgle plough j 
b^cauie it muft yield food both for man and bead:. 
Take the . following rotation, which at the fame 
tim? is capable of greater variety in a kitchen- 
garden of greater extent than fix acres. Two 
acres are neceffary for fvimmer-fobd to the farm- 
tattle, cows, &c. Two acres more will be ufe- 
fully employed in cabbage, colewort, turnip, car- 
rot, potatoes, leeks, onions, turky-beans, white 
pcafe, and other kitchen fluff, for food to the fa- 
ipi}y. The remaining two acfes muft be fowri 

witfi barley and red clover. To give direftion^ 
for the culture of the vegetables intended for the 
family ufe, would be a trcatife on the kitchen- 
garden. I fliall only flightly obferve, that the early^ 
cabbage, termed A4ay cabbagCi imY.h'^ fet th^. 
eiid of February, or as foon after ^ the feafori 
anfwers} and will be ready for eatirj^ in May 
and June. Scotch cabbage ought to be fet in 
March ; aitd a few fet in June wiU be ready for 
eating next fpring. The feafon for fpwing car- 
rots, onions, and leeks, ,is the fairie with that of 
oats. Onions require a rich foil j and if that be 
wanting, leeks may fupply their place, rdtatoesr 
ought never to be negleOied : they make a' hearty 
foodj and the cheapeft of all: upon which ac- 
count, as many ought to be raifed as will ferve 
the family the year round. Turnip is proper for 

M m 2 cows 
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tows aftef calving ; and to turnip mfiy be 
what cabbage dr colewart ai^e fated from thfe' fe- 
inily-ufe. This fucculeiit food wiH pf odiice plenty 
of milk for rearing calves, an article little regatd- 
ed in Scotland^ Careful culture may aflford feme 
refidiie for feeding an did epw or ox during Wri- 
ter ; which in fpring may be fold to great advan- 
tage, inftead of being fold the bcghming of win- 
ter for a trifle. 

* A kitchen-garden is alwayK furroUndcd with 
trees, from the notion that it requires flicker* 
Young plants require fhelt^r ; but not thofc that 
are advanced in growth. Plants long flieltered in 
a kitchen-garden, arfc too tender fear the field* 
And for evidence that they profper greatly by a 
free circulation of air, they rife in the field to a 
much greater fize than in a fhehered garden. I 
lieed fcarce add, that the kitchen-garden ought 
to be as near the farm-houfes as may be, in order 
to fave the carriage of dung to it, and of green 
food to the cattle. 

There is one accommodation of a farm I relifli 
greatly, becaufe it has a charitable view. Why 
not referve work for fuperannuated labourers that 
requires little ftrength, cutting down weeds for 
example, weeding hedges, filling up ruts in a 
road with fmall ftones, tending cattle in the houfe 
during winter, gathering dung, and fuch like ? 
Half-pay v/ould help them to live ; and gentle 
work woulu keep them in fpirits, preventing a 

langour 



laJi:)gour that fits .^i;{m heavy on the indnftriou$9 
#hcn reduced. tcridlene&. 
' ' Ii will not •be an unneceflary addition^ to exa-^ 
tmne what fort of farm is proper for a wright, A 
fmkh^ a mafon, or a weaver. A mechanic, it is 
true, makes more by hi& art than by hufbandry- 
work : but if he have no farm to depend on, he 
Hmft go far to market for provifions, and will be 
ill provided after ^alL At any rate, he muft have 

Jib fmall farm for maintaining a horfe and two 
C16W8 : the former for carrying timber, iron, coals, 

Jkc.; the latter for milk» 

The quantity of land neceflary for fupplying all 

: bis wants, cann6t be lefs than fix acres where the 
foil is good, and nK>re where it is indifferent. To 
prevent the expence of winter-herding, the field 
mufl: be inclofed i but divifionis are not neceffary. 
It ought to be cropped as follows : a third part in 
red dover, with a fmall proportion of ryegrafs to 
thicken the crdj^ : a third part in oats, turnip, and 
potatoes ; the remaining third in barley and lint ; 
the Bnt to be fown where the potatoes grew the 
former year. - - 

To fave the expence and trouble of carrying 
closer to the cattle in the houfe, and of carrying 
dung to the field, let a moveable trough be pro- 
vided twelve feet long, the fide fpars eighteen 
inche^ high. Bind the horfe arid two cows to 
flakes at the fide of the trough, and let them have 
plenty of clover. To defend them from heat and 
t ' from 
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from flics, cover them with a fhed, the roof of 
which may be an pld fail, or any other coarfe 
doth, fupported upon wooden pillars. Tjit trougfe 
and filed moved from place to place, will fpread 
the dmig equally, and fave carriage of the doven 
The wife or mjud-fervant, when flie xtiilks the 
cows, fills the trough with clover ; and the rich- 
nefs of the food will make it proper to milk them 
thrice a-dayw The oat and barley crops need ncf 
inftrudion. The turnip is an excellent food fof ^ 
the cows in fpring. after calving ; and there ought 
to be as many potatoes as to ferve the family the 
year round. As for the flax, all the groxmd that . 
can poflibly be fpared ought to be cropped with 
it.^ becaule every pcrfon of the family may be 
profitably, employed, upon dreflfrng it in winter-^ 
evenings when no o^her work is on hand, and . 
when otherwife they would be idle. 

The oat and barley ftraw, with what clover has 
been faved, will fuffice for winter-food to the 
horfe and two cows. And the dung, that can be 
thus gathered, will fuffice for the turnip and potato 
crops. As the lint fucceeds the potato-crop, it 
will require no dung. 

The great lofs of a fmall farm that cannot main-; 
tain a plough is, that the land is never drefled in 
feafon. No neighbouring farmer will part with 
his plough, even for hire, till his own work be 
finiflied. Tliis lofs may be prevented by placing 
two mechanics together. If good-natured and fo- 

ciable^ 
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ciablc, they wilt* go on pleafimtly with their two 
hbrfes in a plbiigh, and will ha.vc always the fea* 
fon at command for ploughing. ITie great ad-j- 
yajitagjs of fuch a plan, both for frugality arid pro- 
fit, will fubduc even bad humour, and make the 
neighbours go on cordially together. 
; With rcfped to a weaver, foni^ Irifh pamphlets 
declare againft his having any land to cultivate j 
for the reafon above mentioned, that there i$ 
IJttore profit by weaving than by farming. Buf 
this^ reafon is not fatisfe^^ory; /Reaving, afeden- 
tJSry occupation, requires a? timcsr'fieid-labour for 
iake of health ; and it is npt confiftent with hur 
Dilanity, that profit only fliould be die objcft, witht 
0IB* regard to health or coinfort. it may at the 
feme time be-do'ubt^,' whether it wHltiot be pro; ■ 
fifable to'prefehrd a^'weaver a fet«^ years Ibngef in 
health and vigoiir;^ TRiefe confidcrations muft 
weigh, even wfitm there i$ra xiKflffcetiat hand fi>r 
pfovifions, whichis^ a rare cafe in Scotland. But 
as a weaver hai hd occafion for a hotfc, four acrea 
ar« fufficiem for ^his piirpoffi, to be' dropped iq 
fteee div}fions ?BB above mentioned. * 
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AVhat a Corn-Farm ought to yielx> 
IN Rent. / 

• ■ - • ■ 

IN leafing a farm, it appears an equitable bar- 
gain, that after a moderate allbwahte to tht 
tenant for his fldll and indiiftry, artd after dediiS- 
ihg the expence of management, the remaiAdter 
•of the produift, or itsvalue in money, ought to go 
16 the landlord as rent. In order then to afcfer- 
tain the rent 6f a farm, the particulars muft be 
ftited with which the ctop ought to be burdened. 
Tills will be found not aA cafy talk : but the fid- 
}(rif\tig cbtlfidcratiolis. Will pave the way to it, 
' The lab5iir beftowied on dreffing land for ^ 
crop, is evidently a burden on the crop. But by 
what rule is that labour to be eftimated ? If the 
labour of every man and every horfe were to be 
ftated at fo much per day, it would encourage the 
tenant to loiter, inftead of being diligent : the 
crop would be exhaufted by the expence, and no-» 
thing be left to the landlord. The nature of the 
agreement between landlord and tenant, fuggefts 
a more proper method of ftating the account. 
The tenant furnifhes the fervants and cattle ; but 
as they labour for the landlord, the expence muft 
be defrayed by him. The article for fervants hi- 
red by the year or half-year, is fimple : their wages 
% muft 



muft be ftated as a burden on the produfl:* The 
article for the labouring cattle is more intricate* 
Were the price of every beaft to be ftated, bought 
T>y the tenant during his leafe in place of thofe 
that fail, it would occalion much trouble, and o- 
pen a door to fraud* The only prafticable way> 
is to allow the tenant a yearly fum, for the ufe 
pf his cattle, and for upholding them. For t%p 
former he cannot be offered lefs than five ^per 
amU ; becaufe that fum he would be intitled to, 
'upon converting his flocking into money. As to 
(he latter, cattle are. a perifbaUe commodity ; and 
i^ery farmer reckons upon the expence of re* 
liewirtg his ftock every ten years. To anfwer this 
eitpence, the tfnant ought to be allowed yearly ten 
per cenU of the value of his ftock } which fum in 
ten years amounts to, no more but that value« But 
this is not all : a poor tenant who commonly has. 
nothing to depend on but his ftock^ muft be pre-» 
ferved from rifk. Hi& ft;ock of labouting cattle 
ought to be infured tohim; and the infurance 
cannot wdl be yearly under four or five per cent* 
Upon the whole, for fumiftiing labouring cattle, 
and upholding them, he is well intitled to twenty 
per cenU yearly of their, value ; and this fum is 
another dedudion from the yearly produd. 

In this account muft alfo be comprehended the 

farm-inftrumentSj^ ploughs, carts, &c. ; for thefe 

muft be renewed from time to time, ftill more 

frequently than t^e labouring catde* But co\<r^ 

^:.::; N n and 
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Id calves, and other paniculan that ore kept far 
; benefit of the tenant ideiy, arc not to be com- 
leliended ; bccaufc ibcy produce nothiBg to che 
Idlord. 

I What the tenant himfelf ought to be allowed 

t of the product, for beftowing his vhole time 

on the fcrvice of his landlord, is iar from btdng- 

[vious. A tenant ia in a higher dafs than a 

i fervant or day-labourer; and toay well rank' 

1 a Oiopkeeper in a town, or a manufaidurer 

village. To judge by that comparifon, hjj 

Lu-aiicc ought not to !k under L. 36 or L-'J^d' 

, fuppofing the corn, one grain witib aif-' 

licr, to give ten fhillings per boll, which is the 

Bee to be undcrftood in cverv branch of this in- 



tiiMS fdiir^: tcnaiist^fl^^ fingle plough, in k 
pcfordfapm Hm pwAwp? does not pay L. 5 yeariyi 
Were knot the ambition of being. tenants^ better 
it^^ould be for them ta labour at 8d. perd^y. 
BjsxthisJ .atnbitibus' propcnfity in my countrymen, 
mnchiJdk is made by fanning, than the tenant is 
intitkd to from the nature of hia profeffion. ' It 
j^ijjpi^eyed, that ^lofc. who are confined: to one 
pl^jflgh^ do not at a medium clear! more than 
Iii^ffiQ yearly ; which exceeds not the wages of an 
ordinary mechanic, :aiid i^ not far aboYc what 9^ 
ds^y-la^Qurer cams. , The landlord ip^cd profits; 
biy^ji^is propenfity ; bccaufe thc^ his t^$t is drawn 

oC.:the product by the tenaift, the more is left ito- 
tl^c l^y^ldlord : but^the proftf is. qnly; temporary j^ 
for Uie. landlord. fu#era in t[hemain9i;)>y being obn 
lig^ to. l^tWcr h%j jre0t for ;die,«iKtoluragcmcnt of 
more yigonous teniiQts. :;•: i- : n v. 

.JRowcyer diit bey .the. cenl: of fmaHi farms do* 
termines the rent .of every farm 4 for^a landlord^ 
who draws of iient'fL.i8ofrQm two fmall tenants, 
will not eafiiy be perfuaded to fet both fiarms to 
onc^-tpiiaot for 1^7.5. But it falls oiit luckily 
here^ that there isi encouragement to great te* 
nauits, without encroaching: on the landlord's in- 
tcreft*. :A leafe of fix fmall farms willintitle him 
to the {hare of each of the former poflcflbrs^ whidi 
is ,1/. J 10,/ without lowering the landlord's rent 
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I need fcarce mention, tirat thc= fexpcSce of feedi 
is a burden upon the annual produd ; as alfp^he 
cxpence of {hearing, threfliing, &c; as far 'as 
'tlxefe articles are performed by ftrangers hired for 
that purpofe. And to £ivc a vague icccmm^'a 
lump fum ought to be ftated for thefe parttctdars. 

It falls in here to be confidered,. whcthiei^ the 
pature of the foil, good or bad, makes any dif- 
ference upon the tenant's fhare of the prodiid:« 
One thing is evident, that if he be not enat^d to 
live by his farm, he muft take himfelf to fome 
other occupation j and to live with any degree -rf 
comfort, lefs he cannot have than L. ao yearly, 
however mean the foil maybe. On the €^her 
hand, he is mtitled to no benefit from the fei^lily 
pf the foil ; bccaufe it adds neither to the earpenee 
of culture riot of living. Fertility is a qusKty of 
land ; and a fubjed belongs to the proprietor with 
all its qualities. As fertility depends not on the 
tenant's ikiH nor induftry, he is intitlcd to no be- 
nefit from it. 

For the fame resrfoh^ any faving in the expencc 
of culture ought to benefit the landlord only f as 
where, by the conftru&ion of a plough, two 
draught-horfes are fuffieicnt inftead of three or 
four : or where oxen are ufed inftqad of horfes : 
the gain of the tenant is not leffened by fuch fe* 

vings. 

On the other hand, where a tenant, by fiipe- 
flpr iKill pr ej^trcmc diligence, raifes on an acre ar 

bulhcl 



hvffbfd more th^ ^1^1^ the profit ought ta be 
faitSvtcVirn : it U.o»wg,to himfelf, not to the rcdi- 

cHty.of the fpii. .,, .: . . . 

'^^ Laftly, Suppofc su lime-quarry, or a bed of 

HlHcUnoiari, Co be cUfcovered within alarm, or near 
it^.it.qught to be confidered as aft article for tht 
J^dlord^ id giving a new Icaife. TTie profit ought 
fo be 3m^ itating only an allowance to the tenant 
for the expence he lays out upoa the manure. It 
>|8; in cficft adding to the fertility of the foiljf 

= vhiqh, for the rcafon above given, ought to be- 

; 0e(it the landlord only. 
, Let u§ illuftrate thefe general vievrs, by fiating 

jWJt; account of particulars. Take a farm of fixty 
liCres ; which being partly ii) pafture, may be mjt-^ 
Daged by a fingic plough with four horfcs. , I bc- 

\ gin with computing the rent of fucb a farm, where 
the produd in corn and girafe is ^t a n^cdium e- 
qual to the value pf five bolls per aqre, or 50 s. 
amounting. Upon th« whole farm to L* 1^50. Acfd 
the profit of ten winterers fed with ftraw> which 

• may be ftated at L. 5. The whole fum drawn 
out of the land is L. 155.J fjoqi, which istorbe 
deduded the tenant's Ibare, and every other ar* 
tide of expence : the balance is the landlord's 
rent. Let ip entcjr into the feVcraV articles of de- 
duftion; ' , * 

Fir ft. The feed, which fhall be ftated at L. 20 
mdyj d6 a part is in pafture. 

Second, The fifth part, or cto per cent, of the 
Mi'L':. value 



^¥, J'^^^T^^l^^^ viBw* 
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value of the labouring flocks wt)ic]i.f|;>ycoii^pqU 
tibn isL. 74, 10 iS. *. Jndcy 1^:^4,1.8,8. r ^v,.- 

Third, The farmer's fliarc L«.2o. .. ..,.1. . 

Fourth, As the farmer himlclf may ftand for 
one fervant, I ftate only the wages and mainte- 
nance of another L. 1 2. 

Fifth, The maintenance of the four horfes L. ^4. 

Laftly, The money paid for {hearing, threihiii^, 
&€• lumped at L. 8. 

Thefe dcdu^ons amount to L. 98, 18 s. tiut*'^ 
if the lafid.can be managed with two horfes,^ th^^* 

dedu^lions will amount to L. 82, 2 s. only, befide 
^idng a driveh , 

N. B. Reparation of houfes, and other fmall 

... ' ..■••-, .o- 

armies, are too mimite to enter into ageiieraS 
yic?w. But if aiiy article be thought too High, 
they niay fcrve to balance what is fubtraded frcriti 
that article* 



• Four hor/es 
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Horfe- furniture 
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Two ploughs . 
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200 


Carts and wains 
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Harrows and brakes 
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200 


RoJIcr 
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Fanner 


S 'B 




200 


Forkf, fpades, fcythes, 


rakes, wheelbar- 




rows, hooks, &c. 
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Twelve harden facks 
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200 






L. 
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'!%■ i;icttiiiit''te'fed8 thus. On the one' 
hand the produdi - Ij. i^^ o o 

Subtrad on the dthcr hand - 98 18 o 



This balance of L. 56, 2 s. is the landlord's rent. 



^•.'i 



Suppofing the produft to be but four bolls per 
acrejf or 40 s. ; ' inde the produd L- 1 25 o o 
S|jjE>fraa as before - - . 98 18 o-' 



Rent L. 26 



'»j 



^jippofing the produft to be 34 bolls per acrci 
or \j,5 s. ; inde - ^ ■ ■. la. .nor-, o -o 

Subtraft - - ' 98 }^ o 



■■,'f 



... ♦'■-?♦> 

■ iiwtiit u III 11 I m • • 



Rent L. II 2 q 

Here an unexpeftcd difcovery is made of very 
great importance in farming j which is, that a 
form yielding no more but an average of' 34 bdls 
per acre, had better be wholly fet? fbt pafhire. 
For fuppofing it in that Ihape to yield no more 
but 5 s. per acre, which is L. 15 for the whole j 
the clear profit is greater than when the farm is 
ki corn ; and the landlord draws more rent : he 
draws the whole L. 15, as land fet in pafture is 
not burdened with any cxpcnce. This difcovery 
may pc of ufe to many a poor tenant/ wha laboursr 

and 



.< 
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jBfiA toik at the jdough from ye^ to ]pear, to ni!i 
Ifrnn I0&. J£lu8 farm produce not ntore iifian^^ 
^\k per acre, better abandon the plpug^tum 
iiis £inn intopafture, and fit idle. 
..w But if a tenant can redjuce his labouring cattte 
to two hdrfes or two oxen, the faving wiU W^ 
xx>nfidenible as to make it his own jnterefl: as well 
as that of the landlord to continue bis com- 
^props,. The faying amounts to L. 16^ j6 ^^ yes^ 
ht QQt to. mention the driver; whiclii jj^ir^,)^ 
Aalsmcj: againft pafture no lefs than L. 12, 18 s» ' 
j^pofing the farm in; pafture to yield but 5 s. p^ 
acre. Tlus faving benefits the tenant during his 
jjfii&t jmd benefits the landlord h^ giiwg t.ioew 
Jl5»fi^. B^^ ft^ppfing the produft to M but^ 
bolls per acre, the bsdance tucns dear^ far^. ii}« 
fture, after every flving that can be made when 
fuch a farm is in com. 

At the fame time, however fertile the foil may 
be, the man who takes in leafe a made farm, can- 
not expedl more but to live comfortably. If his 
heart be fct on wealth, it is not to be found but 
in land recently broken up from the flate of na-- 
ture, where there is fcope for great and lafting 
improvements. 

This fpeculation ought to be a ruling motive 
with every gentleman of a land-eflate, to encou- 
rage improvements with all his might. The e^- 
pence of culture is not lefs in a meaa foil than in 
the moft fertile j and we now fee^ that the ex- 
a pence 
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bencc of the former cuts fo deep into the Cora* 
produfl, as to leave little or nothing to the lantf* 
lord. In our corh-countles, it is not difficuh, not 
extremely expcnfive* to inakc" the land carry two 
or three bufliels per acre more than the orctinary 
produd ; die value of which goes entirely to the 
^^ord as rcntt 

Upon a review, the oilly doubtful ardcle is the 
5 per centi ftated for enfuring the tenaht's la- 
bouring cattle. It appears to me* that a yearly 
Ibin precifcly equivalent to the chance of tofing 
cattle, is not. fufficient i for if the (fhance go z* 
^3&nft the poor tenant, he Is undone. Somethhig 
fi}r infurance he olight td have ; more or lefs is 
^itrary. But fuppofing it to be 3 per cent, or 
in only, it will be ^y to frame tlie computation 
upon that fuppofidon. 
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ITheory of AgriculturM''' 
Hin 

V H E operations of men can be eafily tra- 
ced : tlicy are confined to the farface of 
bodies. The operations of nature, go- 
l far out of fightj reach even elementary par- 
In explaining therefore natural effefls, wc 
) reft fat'iBficd with the immediate caufes, 
; the more remote to fuperior beings. In 



Theort of Acrjculture. ^qV 

vances, c^cially in Britsun ; and there are rulc^ 
founded on experience, that feldom mislead when 
applied by a fagacious farmen In theory, the 
deepeft penetration preferves not wi:iters fron\ 
wide diflFerences* In practice, the ignorant only 
differ : fagacious farmers generally agree ; giving 
allowance only for y^rieties^ in ipil aad (;}imate. 

But admitting experience to be our only fure 
guide, theory however ought not to be rejfcded, 
even by a pradical farmer. Man is made, for 
knowledge; and he has a natural curiofity to 
team the reafon of every thing. Why not in- 
dulge an appetite, that tvill amufe, and may bring 
forth inftrudion ^ In dipping into theory, a c6m« 
jSete fyftem ifr for from my thoughts, and £ir a^ 
boyc my reach* I venture only to fekfl^ a few 
particulars, that have an immediate influence, on 
praftice. Thefe wiU be imdcrftood by every 
gentleman who joins reading to experiei^ce ; and 
in doubtful cafes may help to direft his opera- 
laons. I give warning befose hand, that. I pre« 
tend to no demonftration. However pofitively I 
may happen to exprefe my felf ih, the gtow of coixi-^ 
j>ofition, my bcft arguments ar6 but conjcfturaT. 
Thofe tl^jit j^re here difplayed appear to me highly 
probable ; and if they appear fo to the rcaider, t 
can have no farther wifh. 

The fubjefts handfed in this part of my work 
are divided into three chapters. In the firfl: arc^ 
contaijied (ome preliminary bbfervations that hav<^ 

z aa 
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V , ■ .iT" 

tendency has a rtfemblance to choice in voluntary 
agents, it is termed eleSlive Uttradtion, "^ 

The power of gravity extends as far as matter 
cxifts. Eleftive attraction, on the contrary, ig 
confined within a very narrow fpace : it operates 
not but between bodies in contafl:, or approaching 
nearly to it. 

Even in the largeft bodies, fuch as the fun and 
planets, every particle of matter operates by its 
ppwer of gravity, But eleftive attraction has no 
ferifible effeQ: between large bodies, no particle 
operating but thofe in cpntad, or near it, 'It has 
jib fenfible effefl: therefore but between bodies 
that mix together, The attra&iori of gravity be^ 
tween two bodies is in the direft proportion to 
the quantity of their matter ; de£tive attraftion i$ 
in the inverfe proportion ; which in plain Ian- 
guage is fayihg, that the lefs bodies are, the great* 
er is their eledive attraction. Between large bo-.. 
dies accordingly, eleCtive attradion in oppofition 
to gravity is as nothing: between very f mall bo- 
dies in contaCI, or nea^r it, it is far fuperior to 
gravity. 

The power of gravity in each particle of matter 
(correfponds to the quantity of matter in the uni- 
verfe : double that quantity, and you double the 
power of gravity in every particle ; annihilate the 
half, and the power of gravity is reduced to the 
Jialf. Elective attraction, on the contrary, is ih- 
Y^ialjle. It can hQl4 but a certahi quantity of 

CgiTefpQn4ing 



T H E O R r. PartH. 

lefpond'mg matter : bring more vithin its 
e of attradion, it has no efffeft. Thus, wa- 
will hold fah till it be faturated ; or, in other 
, till every particle of the water be in con- 
I with a panicle of fait. Add more fait ; it is 
lattrafted, but falls to the bottom of the veflel. 
1 fame is obfervable in clay (aturaicd with wa- 

I what water is added falls to tlic bottom, 
■leftive attradion between fome corrcfponding 
:s, is more vigorous than between others. 
ps and alkahs zttnQ. each other violently, and 
I intimately. Such is the cafe alfo of iait and 
: fait is fo thoroughly diffolved in water as 
inifh out of figlit, leaving the water tranf. 
Bnt as before *. There is an eleftive attrac- 
I between air and water : neither of them in 
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ledive attradion prevails over gnmty, which hag 

not power to feparate the heavier body from the 
lighten Wat^r and clay attrafl: each other, but 
with lefs idgpur : powdered clay is fufpended in 
Water ; but the elefitive attra6tion is not fo ftrong 
as to diffolve the clay : it continues vifible in the 
mixture, and makes the water turbid. Their 
mutual attradion yields by degrees to the repeat- 
ed impulfes of gravity : the clay fubfides, leaving 
the water tranfparent as originally. But each par- 
ticle of clay draws along with it the particles of 
water with which it is in contad. And accor- 
dingly when the water is poured oflF, the clay re- 
mains moid and foft. 

Both air and clay attrafl: water; and when 
they ad in oppodtion, it is of importance to know 
which of them prevails. Where clay is fo wet as 
that many particles of the water are not reached 
by the attraftion of the clay, fuch loofe particles 
are attradled by the air without oppofition. Even 
particles of water, bardy within the fphere of at- 
traftion 6f the clay, are drawn up by the fuperior 
attraftion of dry air. But the air muft be both 
hot and dry, to carry off water that is in aftual 
contad with the clay. This I conjedure never 
happens in pure clay, unlefs the heat be intenfe. 

All forts of earth do not attraft water equally : 
the attraction of clay is the ftrongeft, of fand the 
weakeft. Between thefe extremes, foils vary in 
every degree with refped to their power of at- 

trading 



tjraflang aiid holding waten Even days diffgriy 
Some clays attraft water vigprpufly, othcirs ^dsf j. 
This is manifefted from the time that is taken in 
drying j as the clay that attr^^s the moCJt Vigp-ft , 
roiifly ¥all be the lateft of parting with its watjt^^ / 
I witnefled an experiment of different clays puuC . 
in (hallow veflels, and foaked with Water. They . 
differed in the times of drying at leaft a fortnight* . 
I take it for granted, that the clay which retains , 

its water the longeft^ will turn the hardeft after it ; 
is dry; for both cffedis depend on the force ot . 
the cledive attradidn. i . 

It is laid down abovie^ that elediVe attradioa isf 
the greateft between the fmalleft bodies.' Hence 
ao jippQi:tant ]effpn in agriculture, which may be 
jufUy efteeiped fl^c comer-ftone rf the fabric, that 
the more pulverized clay is, the more water it 
will hold, , A lump of dry clay immerfed in wa- 
ter, carries none away but What is attraflted by 
the furface^particles. Pulverise this lump, and 
give free admiffion to the water ; let it be divided 
into a million of parts or into ten million : each 
particle however minute will hold a certain pro- 
portion of water ; and this procefs may be car* 
ricd on as far as clay and water can be divided by 
the hand of man *• Now as earth ferves only to 

• Mr Evelyn dug a deep hole in the ground, reduced 
the earth to powder, and put it back into the hoJe^ 
After a time, the powdered earth was found moiO: to the 
bottom, the ground round it remaining hard and dry. 

2 retsuit 



iretaih molftiir^, and td fiimifli it gradually to \X& 
pldMs^ the chicf^bbjcft of htilbandry is, by plough- 
ing and haito^ing td pulverize day, and every* 
other foil that requires it; Clay^ it is triie, is di- 
vifible* into fo many parts as readily td unite tvith 
i;irater into a very hard ihafs \ withefs carfe-clay, 
of which afterward. But there is nb danger of 
fuch excefs in conmioh clay, which is compofed 
of particles more 'grofs than thofe bf darfe-clay^ 
In common cldy, there is tio other limit to bene- 
ficial pulveration, but the expence of the work. 

TTiere is alfo obferyable aii eleSive attraftiori 
between earth and ain Much air is found in 
earth, becaUfe gravity concurs with the eleftivc 
attraftion to bring down air; But very little earth 
is found in air \ becaufe in that cafe gravity coun- 
terads the dcftivc attraSion. 

A plant attrads air and watef, tod Id attrafted 
by themi The latter attraftion is without effeft, 
becaufe plants are fixed to a places The former 
i6 clearly difplayed by Dr Hales in his ftatical ef- 
fays, containing the bed conduced experiments; 
that are known, next to thofe of Sir Ifaac Newton 
upon light and colours. There is not the (lighteffi 
evidence, that plants attrafl: any dry matter, how- 
ever pulverized. Set the moft hestlthy vegetable 
in dried earth, or in duft gathered from the high- 
way : it dies, and the earth remains as weighty 
as before. It is clear then, that, a plant can re- 
ceive no liourHhment but what is conveyed to it 
> * P p by 
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r air or water ; and conftquently tbst npthb; 
■n fcrve as its nourifliment but what is foluhk in 
Icfe dements. Clay is not folublc even in wa« 
Ir : it is eafily feparalcd from water by the force 
gravity ; and its particles arc probably too 
l-ofs to enter with water into the mcmths of a 
■ant. ") 

I Black bodies attrad and at^rb rays of the fin 
1 black wall facing the fun, is hotter even to the 
luch than a wall of any other colour ; and hence 
Ic practice of blacking fruit-walls. Soil made 
lack by high culture, attra^s and abforbs rayi 
T the fun in plenty ; and turns remarkably boitcr 
" I of any otlicr colour. 
t there is a mutual attraction between par- 



of water. 



from the 
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wap^littefaU^MAn^^e^^ becaufe water, is attraat- 
cd ^fabre ftrongly hyiclay, than by air in its or- 
dinary ftatc ; atod the mars' hardens by ^grecisi. 
Argrcen turf frem a moift foiij falls to pieces in 
^handling* Let it lie a few days to dry, it becomes 
toB^h and firm. The like happens in a mi^tur^ 
of quick lime, fand, and water. The water co»- 
tinQos' ?f6r a -time fluid j and the mafs is foft and 
choEtiiei. Upon evaporation of the fuperfluous^ 
maifture, the ekdive attraicUon operates ; and 
^h6%afs turns hard like a ftone. A mixture of 
diy atid fand moiftened with water, continues 
fc^foft; but in time turns cxdqedingly. hardv: 
the pier of Eyemouth in Berwickflllre is built of 
j^^plamcake ftone, compofed of pebbles, / clay, 
-and fend, cemented with water ^ yet hof ilon^ fe 
hitder, nor lefs affeftdd tWth the fea^alr. Plaiiftctr 
x)f Paris is compdKd of gypfuto and'^ater j^ which 
are mixed togethif to a certain tionftltenec ; and 
Ac mafs, ftill fluid,-is pout^^ i*^ Cfc -iflOuld : in 
j^ few minutes it aciqinres aftony hardriefs^ ..A 
cotopofition of that kind is ufcdforhrkigcs: in the 
iflarld Minorca : no foohir is one ftone of the arch 
joined to anothdr, than it bears a man to add a 
third. The cemeht hcsre operates altnoft inftan* 
tandoufly : water operates flower in hardening 
clay ; Ind ftill flower in hardening a mixture of 
lime and fand. 

Tb'^C differences depend probably on the more 
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qr lefs vigour of the d[e£);i¥e attra&iocu Ardv 
fuperfluous moifture evaporates, the corre^adr 
ing bodies approach nearer and nearer to each o- 
ther, and at lafl unite in one mafs* This openu 
iion is flow in proportion to the idgour. of die e^ 
ledive attraction ; and the flower the opcmtioii 
is, the mafs becomes the harder* Some forts of 
clay attraft water more vlgoroufly than otihera ^ 
and when the fuperfluous moifture is exhaled^ 
which is done very flowly, the mafs turns hatd iq 
proportion. Carfcrclay aflFords a good inftance; 
It is cpmpofed of the fiqelt parts of natviral daf^ 
waflied off by running water : it is depofited in 
fiat ground where the water ftagnates ; and is act 
cumulated by degrees till the ground rife above 
the ftream, Carfe-lands are' generally near the 
fea, and the reflux of the tide contributes to thd 
effefl:. By the minutenefs of its parts, carfc-clay 
mixes fo intimately with water as to give the e- 
leftive attraSion its utmoft efficacy. Thus carfc- 
clay, which is extremely wet in winter, becomes 
fo hard in a droughty fpring as to yield but a very 
fcanty crop, unlefs the furamer be moift. In a 
dry fummer, fiffures are every where feen in it, 
fome of them fo wide as to admit a man's hand, 
Common clay, compofed of groffer parts, never 
hardens fo much. Hence it is, that of all crops 
beans thrive the beft in carfe-clay : the tap root 
pufl^cs vigorously into the hard foil j and finds 

more 



iiidm wattr %iiclp6d 1^^ thin 'to<:bAliiaA 

-rj This tendency to hardndfe in clayrfoil* k a gre^ 
obftrndipn to fertility i and to counterad thsi| 
bad quality, I knov no means more efieduiJ thail 
frequent ploughing and hsurowing. In that Tiev 
partly, the harrows above dcfcribcd were invents 
cd.:.^y divide the foil into minute parts : every 
ffiurtholds a partide of water ready for the noui 
rUhment of plants ; and the foil at the fame time 
'^k^pt^pen, inviting the roots to extend them^ 
(dbires in all dire3:ions» 

^v- The time that watei^ takes to harden clay, wift 
eiyJain feveral articles. I m^tipn firft an artidQ 
of /importance, which is the different ceffeflsi of 
jdioiighing clay wet or dry.. The running 2^ 
]plQugh through clay Ibaked in « watciry produced 
po change. Upoa evaporation of thle Icnlfer partf 



!• .-.I'-'.t 



• Tit day in thcCarfe of Gow^-y; » of' Falkirk, anij- 
tf Stirling, is much of th« farp« 9a0ire. When dry, it * 
is white, Icfs weighty than comoKm, ^lajr^ pur* without, 
fand, and divides into very minute parts. The laft-» . 
mentioned qualtty, which gives ele^ive attrarfion iu 
grcatcft efficacy, makes it cake at the ifuiface' wheii ftfr- * 
red before winter. It makes it alfb iq drought unite in-r ' 
to very hard clods, harder thai^ thofe of common clay, ) 
complied of groffer parts. As all clays hold water in 
proportion to the minuteneft of their parts, froft sl^^ 
more vigoronfly upon carfe-clay than upon the ordinary- 
fort ; becaufe froft a^s upon bodies in proportion to the ' 
^t(axi(icy of water i^ thei^, 



bf tUt watet, the vacuities Ibft tender the^'feft 
inafs compreflible. To comprefs it in that'ftate 
Would Tiave the efFeft to kcq> in the retaiurtdcr of 
the loofe water from cvapofatting, at the fame 
time give the eleftive attradion its ftrongeft cfitd, 
and accelerate the hardening contrary to the ittrf 
intention of ploughing. Let not the plou^ be 
applied till the sur has performed its part by dt^w-^ 
ing off every particle of water that is not iii c(5nL 
tad with the clay. Nick that minute for appF^- 
ing the plough : the clay ftill foft is eafily dividJid': 
it new furface is laid open to the air : evaporkt 
tion b renet^red ; and by every ploughing and har- 
rowing the foil turns drier, and at the fame timb 
ife prefefved free and open. 

The next article I fliall mention, is the making 
brick. Where air and water arc brought into 
0oiita6l by eleftivc attraftion, the procefs is com- 
pleted : for they never harden into a folid body. 
But after clay and water are brought into con- 
tact, the procefs goes on till they be firmly united. 
In the commencement of that procefs, the air 
may be rendered fo hot and dry, as to overcome 
the eleftive attradion, and fuck up the whole 
moifture, leaving the clay dry with little or no 
cohefion. Wet clay put into a hot fire, does not 
harden, but falls into a burnt powder. The fu- 
perfluous moifture muft be evaporated, and the 
cohefion be confiderably advanced, before it can 
be hardeneci into a brick by fire. In that condi- 
tion^ 
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Ikjw,: tjte doQwrc^attraft^ prevails over the hot- 
t^jB; aif . Fornj dpjigh into a thin cake^ and lay 

jt upon a plat^. o£ iron over a fire : the moifturc 
4vHidenly evaporates ; and no more is left but 
w)^ IS, barely fufficient to keep the parts (lightly 
tc^ethcr* Give the cleflive attraflion time to o- 
|)erate : the cake turns hard like a brick. . 

. Ifature operates by eledive repulfion as well as 
by;elieftive attradion; but as agriculture feems 
to depend little upon the former, I (hall fay but a 
word upon it. There is an eledive repulfion in 
th??L particles of air, which gives them a tendency 
to recede from each other ; and this operation i^ 
greatly invigorated by heat. Heat therefore pul- 
verizes the foil by rarifying the air contained in it^ 
•ivhich moves the particles of earth put of tjieir 
.place. Froft has a fimilar effe^^ by rfWrtfying the 
water contained in a foiL 31ack,: aa o];4erved . ar 
bove, attrads and abforbs rays of, the fun j and 
therefore black is the beft colour of foil. The 
more parts clay or loam is divided into, the black- 
er it is. Whatever be the colour of tUeibil where 
potatoes are fet, it is rendered black by that crop. 
A potato-crop is a powerful pulverizer : the bul- 
bous roots fwelling without intermiffion, keep the 
jfurrcunding earth in conftant motion, and divide 
more cflFeaually than a plough or a harrow. White 
repels the rays bi the fun ; and upon that account 
is a bad colour for foil. Pulverizing by dunging, 
ploughing, and harrowing, is a fure means to 

convert 
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irnt white foil into black ; wfaicfa it an addU 
Lna) motive for being diligent in dide opera- 



Plants have a r a colt t to accoHiIo* 

DATE THE-MSELVES TO THEIt SITVA* 
TION. 

IAll trees are provided by nature with a tap- 
, fit tor piercing the hardeft foil ; and a tree 
■owing in clay exerts great energy on that root. 
Ileflcns in vigour and lize where a tree grows in 
iim i and lateral roots prevail more, which are 
jead all around for procnring food. In very 
Iht foil, the tap-root is very fmall ; and a tree 
I writer has many roots, but nol the 
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tutiop 90^<uni«Dd2ite^jto that foil ; an<i its 3iature 
jsj^Gb^ i^ered^ 9« >Hi » meafure to dUi^ualify 4* 
for being tranfplanted into a loofe foil. Take 9.: 
vegetable that has been reared in water, and plant 
it. in ^.fpH pyen the n^oft proper for it by nature : 
it will infallibly die. In general, plants reared in 
water will not grow in earth ; and plants, reared 
in earth will not grow in water. Hence it is, 
th^t where water ftagnates ten or twdve inches 
UD^^r the fur&ce, the plants reared in that 
grojwd turn ficldy when their roots reach th^ 
vmtcx^ Yet thefe plants would have flo^riihed in 
pure water, had they been acquftomed to it 
cvjy, 

> Sut may not a plant acquire a omftitution, fk^ 
ting it, for growing partly in earth partly in war 
tci: ? Trees grow vigprauily on the ^ri^k of a rU 
ver, where forae of the roots muft be jn water% 
At the feat of Mr Buri^ of ICemuay, ten miles. 
{rjom Aberd0eI^ a lutchen-garden, a flower-gaiiP 
dfp, ^ wilflernefs pf trees ii^igenous and eisotic, 
are all in a peat-mofs, where water ftagnate^ froiii 
o!ic foot to two under the furface^ , . 

The fame faculty is exerted to remedy an incon- 
venient fituation, A tree that grows without . 
(belter, rcfifts wind by the length of its roots : 
the roots of the fame tree, arc commonly much 
fliorter in a fheltered place. In the Leeward 
iflandSy the eaft wind is almoft conftant ; and the 
trees thercj extend their roots much farther- ta 

.... Q.q ~^^^^ 
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It quarter, than to any other. A tree overtop- 
I by neighbouring trees, directs its courfc to a 
^ace that is free ; and then mounts up pcrpcn- 
■ularly according to its nature. Set a p\ssa. in 
loom that has no light but from a finglc hole in 

wall : inftead of rifing perpendicularly, it di- 
fcs its courfe toward the light, paflcs through 
: hole into open air, and then mounts upward. 

: power of remedying a b^d fituation, is rc- 
liiarkabie in feed of every kind. A feed coa- 
Ins the plant in miniature, with a pktmula that 
Tids upward, and a radicle that tends dowB- 
Ird. Put a feed into the ground with its plu- 
Lla above and its radicle below as the pUai 
Bows, the former afcends and the latter defcends, 
^th perpendicularly. Invert the pofition of the 



^):^tbe iceddls {amk^ ami have teaidiyKfipwenti 
f%mti from feed;|miducEd in a^^c^ ftiff feil^: ajrjei 
4ate of growings erren: in a warm foil* I^ants fro^i 
ibed produced in a very rich foil, grow vigoroufly 
inii pooi;-foili Plsmts from feed of a poor foiJ, 
grow w^sakly even in the rieheft foil, and produce 
&12S1 feed. In the rainy harveft 1744* oats that 
grew in a warm light foil^ fprouted in the Ihodc 
tcrf days more early than oats that grew in a 
€old foil J though both were produced from the 
f^e feed, and both were cut down the fame day; 
Hentee the advantage df changing feed, from a 
warm to a^cold foil. It may be true^ that feed 
from a warm fbil will rtot grdw /fb quickly in^a 
cold foil as in a warm foil ; but it will always grd^ 
inorc quickly than feed from a cold foHi To reir 
trees in a middling foil^it is cettolnly right; to 
take the yoUng plants from a richd:* fotfe' 'Buti$ 
it right to trai^lint them from i ridh -foil tiS oAe 
that is poor ? They have, it is^tottcf a tertdehcy 
to grow vigoroufly^ But i^l they not ^ be dwarf- 
ifli in the poor foiV "^hich cannot dK:rrd them fuf- 
ficiency of nourifhtt)^ toTupport their vigour ? 

Tliat a plant miy change its conftlttitiori by 
teing tranfplanted mto a climate 1a little warmer 
or colder, is certain ; and the change of ccjnftitu- 
tion is ftill more.eafy when the plant is raifed from 
feed. Thus plants of one climate may, by gra- 
dual change of place in fucecffive generations,^ 
profper in a very diflFerent climate. When Galen 

(^q i thfif 
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p phyfidan lived, the peach was too defkxfe dx 

t air of Italy. It has been creeping aortbirard 

wl^ ; and, even in Britain at prefcBt, it is of a 

I flavour, if artfully cultivated- The Aerrf 

was brought bj LucuHus from the Lefa 

1 to Rome, as a great rarity ; and now it besn 

\o(l fruit even in Scotland. Tbe bleffings of 

viJence are diffributed vitfa an eqa^ hand' 

Re arc enabled to remoly by induflry tbc nata- 

1 defefts of (mr foil and (ttuation : ait we lefi 

ippy than thofc who owe all to fo3 and fitua- 

If wheat, if fruits, if cabbage, if cofly- 

, were conlined to their native dinutci, 

|at would Britain be f Iceland would be not 

interior. 

J change of conRitu 
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any 'fliowcr till Aprili Dr Walker %s, that \^ete 
' he to' ft;e a iaun^tims i^waing ^itK us in win- 
ter, 2nA had lievelr heard of the flirub, he would 
^thout ibruple pronounce it no native of this 
t3ountnfr ; and that for the fame reaf<^ he would 
'Atnj the arbutus to be a native of Ireland, or 
die whin, of Scotland. He adds pleafantly, that 
the ioWering of thefe Ihrubs with tt^, is: an out« 
kncKfli fafhion ; and that no fenfible Scotch jAma 
will ever think of fuch a thing. 

3. Change of Seed, and of Sfecies. 

• . The reaibn for changing feed from a warm to 
a cold foil, is explained in the foregoing fe^on* 
But ikilful farmers are not fatisfied with that 
fmgle change : they frequently change feed from 
a cold to a warm foil) apd they feldom venture 
to fow twice fucccflively the feme giOTi in the 
&me field. Such changes of feed, as well as of 
fpeciesy ^e general ; yet I know not that the 
reafoa has been fairly i^plained by aiiy writer. I 
wilh that what follows may give fetistaftion; 

Every fpecies of animals has a climate adapted 
to it, where it flourifhes, where it grows to per- 
fection, and where it never degenerates. Propa* 
gation will go on in a lefs proper climate ; but 
the fpecies degenerates, if not kept up by fre- 
quent recruits from the original climate. In that 
view, Arabian and Barbary horfes are from time 
V . to 



io time imported into Engiand. ,Not k thiit^^ttu 
lone lufficient : animals procreated .of the 4 fame 
breed c^ckly degenerate ) for which reafoA, great 
attention. iS: given to mix diflferent breeds. & 
thefe particulars, plants refemble animals. BrU 
tsunis not the native climate of melons : they de^ 
generate quickly^ if feed be not procured iaxAk 
the native climate^ Where wheat grows natu^ 
jrally, feed dropping from the mother planfi ^ar:- 
rives at perfeflion, though neither feed nor itaXL 
be changed # But as wheat is not a native of 'Bri^ 
tain, it has a tendency to degenerate here, efpe^ 
tii^y in the northern parts ; and it degeneratd^ 
napidly,' if the feed be fown yeat after year v^er6 
it was produced. It is not fufficient, that thid 
feed be takseiirfrotn a diflFerent field : it ought al- 
fo to be taken from a different foil. Nor is thii 
all: the greatcft care in changing feed will no^ 
prevent degeneracy, where the fame fpecics is 
fuccelTively propagated in the fame .field. It is 
accordingly a rule univerfally praftifed in crop- 
ping a field, that not only ought feed to be 
brought from a different foil, but that the fpecies 
alfo ought to be changed ; or, in other words, 
that there oxight to be a rotation of crops. This 
rule holds in barley as well as in wheat ; and flill 
more in red clover, which degenerates quickly 
when fown without intermiffion in the fame fields , 
It is mbre common to fow oats after oats ; and if 
that plant be a native of Britain, the praffice mscf 

efcape 



idfcape Gcnfot6, cfpcdally if care he^ taki^ t6 
change thd fedd^ . "V^te dovf r is a native ^ Bfii- 

tain, and require*' Httlc precaution in cropping! 
By Tuirs mode of hufbandry, tolerable crops *6f 
ii4acat have been raifed in the fame fidd^ fifteen of 
fixteen years fucceffively ; but toward the end, th^ 
jlegeneracy became vifible. Artful culture will d0 
much ; but it is not alone fufScient to prevail over 
the laws of nature. This is an objedion to TulL's 
bufbandry which that ingenious author did not 
fo^ee. His mode however ought not to be tb^ 

tally rejefted ; to raife by artful culture, i without 
nwiujre, ten or twelve crops of wheat fuccefSvely 
i«x.,the fame field, i^ a capital improvement in 
farms where man\ire i^ fcarce.N , u l ^ .. 

The degenen^cy of plants and anijnak in : cK- 
mattes where they ^re not naitives^' depcnd&rort 
caufes beyond the reach of human iiaveftigitfolfi 
Put to a perfon whofe curiofijy is i\ot boundIe(s» 
it may be fufBcient to obfetve, th^ if every fpe» 
des of animals and plants have a climate fitted for 
them, there is no reafon to expe£t perfediion i4 
an improper climate. ^ ^ ' > • ' ' 

If what is faid hold true, an cxtenfivfe rotation of 
crops in the fame fidd mufl be good hulbandry, 
In a clay foil, wheat after fallot^ without change 
of fpecies, is not uncommon. I ihould imagine, 
that in Scotland a crop of wheat every other year 
in the lame field, would be fipt to degenerate, 
^cre is an addition^ reaifoh againft that praftlce, 
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at it requires a larger ftodc' of wotkii^iGndir 
an a more varied rotation. A Qdlfiil ^rmet 
Itivates his wheat-land in October, his beans in 
nuary, his oats in March, his barky in April 

May, and his turnip in June or July, all wtdr 
e fame cattle. ' 
The particulars above fct forth, are whit I 
dge the moft cffential in the theory of agricul- 
re, and what wiil be found neceflary for tmder- 
mding the fubjeds handled in the foUowing 
apters. Many other particulars, Icfs extenfive' 
ough perhaps no lefs material, are introducerf 
lere there is occafion for them. Upon the 
lole, in order to eafc the reader, I have atoid- 

every article of theory that is not clofely con- 



^onghtS) that hU fyfiem ought to be fubje^led t% 
th^ rigid tauchiijone of fa&s and experiments : fo 
grievous a torture he cannot fubmit to. This re« 
fieflion will be juftified by what iollows. And to 
piyc the way, a general view of the nourifhment 
of plants Ihall be premifed. 
) Jviices imbibed through the roots and leaves of 
a plant, are by an internal procefs converted into 
hp^ which, not improperly, may be called the 
cfyfie of vegetabks. Sap is in a ctmtinual ofcil- 
litfjfy motion, afcending during the heat of day, 
' ajtid defcending during the cold of night. 

The fap of a j^ant is nearly the fame, in what- 
ever foil the plant grows. Hombcrg filled a pot 
with earth containing a portion of faltpetre : he 
filled another pot with pure earth well wafhed. 
The creflcs that grew in thefe pots were entirely 
of the fame nature, equally alkalefcent; what 
grew in the firft pot as little acid as what grew in 
the fecond. In other two pots, prepared in the 
iame manner, he planted fennel, ^n acid plant. 
The diflference of earth made no difference in the 
tw6 plants. I advjinecj a ftep farther. If we can 
judge of fap from what of itperfpires from the 
plant, it is nearly the feme, even in different fpe* 
cies. Dr Hales collefted the liquor perfpircd 
from trees of different kinds. It was very clear : 
its fpecific gravity was. nearly the fame with that 
of common water j and no difference of tafte 
could be perceived in the different liquors. Thefe 
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fafis arc confirmed by. many othW^xpcrimcAts ; 
^1 of them evincing, that howerit different the 
juices maybe that are imbibed by aplatit, yet 
• that the fap into which thefe juices are converted 
is the fame, or nearly the fame, even in plants 6E 
different fpecies. If fo, every plant muft be en- 
dowed with proper powers ; firft, to imbibd 
juices ; next^ to convert into fap the juices imbi- 
bed ; and laft, to convert that fap into^ its own 

fubftance. With refpeft to the two firft powers', 
all plants appear to be fimilar. The difference 6^ 
fpecies is carried on \>y the laft power only, that 
pf converting fap into the fubftance of a plant. 
Hence a peculiar texture, colour, fmell, tafte, in 
each fpecies. ''Thus," fays Dr Hunter of York, 
*' a mafs of innocent earth can give life and vi- 
*' gour to th^ bitter aloe and to the fweet caiie, 
'* to the cool houfe-lcek and to the fiery muftard, 
*' to the nourifliing wheat and to the deadly 
" night-fhade.'* In what manner or by what 
means the changes mentioned are produced, will 
for ever remain a fecret : they depend on ener- 
gies impenetrable by the eye, and beyond the 
reach of experiment- Nor ought the farmer to 
repine at the being denied the knowledge of fuch 
matters. The province of agriculture is, to cul- 
tivate foils in fuch a manner as to furnifli juices 
in plenty : the reft muft be left to nature ; and 
may fafely be left, for flie never errs in her ope - 
rations, 

Thus- 




,Jtlj^u^ /-prcparcdft^ ]^<^ proceed to ;€xammc tije 
mofl;np^ed opioiioQs qonceming the food of plan% 
A jiuiixber of writipi^ hpld^ that oil and fait are ca^ 
j^itfH ingredients in vegetable food ; and that the 
richell foils are what contain the greateft quan* 
tity of thefe fubftances. Oil and fait are found 
i^ vegetables. ^* Ergoy fay thefe writers, *' oil 
^Vandialt in the foil make the nouriihment of 
** plants." It may as well be reafoned, that as 
all animals have blood, ergo^ blood is the nou-^ 
jTJihment of animals4 ' The fame do&rine a^^ied 
tp manures, has led Dx Hrniter^ n^entidned a<>^ 
bove, to propofc a manure confifting cWcfly of 
pil, termed by him the oil cofNpoJf^ upon which 
he lays great weight*, Evei^ attempt to enlighten • 
is praife-worthy ; but .fuch attempts ; feldom are 
fuccefsful, unlefs to miflead the 'Credulous- hu& 
bandman. ^ Frdm what is faid above, it may be 
pronounced with certainty, that the oil itnd fait 
which enter into the compofition of vegetables j 
are not imbibed from the earth or air ; but are 
formed from more fimple materials, by the inters 
nal procefi above mentioned. A number of plants 
of different kinds, may find room for growing in 
thirty or forty pounds of earth. Each of them 
has an oil and a fait peculiar to itfelf ; though 
there may not be in the earth the fmalleft particle 
of either. Nay, by repeated experiments it hasi^ 
been found, that plants raifed in water are com* 
pofed of the fame parts with thofe raifed in earth. 

II r 2 feed 



^ebnje&ured, that elay^nsirt^ a ' p9tffiA r ttiaittitjt!^ 
inuft contain a lat^ pro^bi^tidn bf fkfe ahd; oflw 
But it being found 01^ tfial^ -thist it contained' 



ther, they were reduced td amother celij<&£bure^ 
that when mixed with Ae feil^ it attrafts fair tind 
oil from the air. And how from' Dr Ainflu^s^at- 
curate and elegant experiments % that. fci{ipo6^ 
lion appears to have a& Uttle foundation .aathe^o- 
thers mentioned- -v^'d 

Had due attention beeii ffrcn ter tb$ moudig H 
roots, fo fmall as not to be difcemible by thcija* 
ked eye, it muft have been obi^oos, that oil i«^ a 
ftibftance too grofe for entering fhcfe orifices, 
Chymifts hoMj that aH oils are compofed of in- 
flarhable teattcc, mixed, by means of an odd^ 
Hitith earthy' and wisitery particles. Nay,, k is held 
ih general, that every fobftancc iufceptVble of a 
chyniical operation, is a compound ; and it is 
natural to think fo, for efemcntary particles are 
furely too minute for our handling. Now, as 
oil, far from being an clement, is compofed of va- 
rious parts, it is certainly too grofs for the mouths 
of plants. Its component parts may be fufficient- 
ly minute for admilfion : but then thefe parts arc 
not oil ; though by an internal procefs they may 
be converted into oil, or converted into any other 
fubftance. Salt indeed is foluble in water, fa as 

* li^Jinburgh Phyfical Effiiys; voK 3. article I, 
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Jjft'jitim^y k^m^^ But fi^It 13 ,too 

Bcrid^jto be a;Bogriihmcm for plants jandif: ijn- 
bft)c4 in any qusMit'rty, wll be dcftruaivc, 
/ X b^vc^ given thq ftri6left attdntion to this doc* 
tri^f^. in order to put the^culatiye farmer on 
Jus- guard. If he aflbit to what is here delivered, 
kffs^ lave him much time, that would be Ipft in 
feriffmg oertain hufbandry-books, and much la- 
bour in profccuting idle experin»cnts. And here 
M BDhift fiiy again, for it cannot be too often faid, 
lba$ the province of agriculture is, tp prepare the 
fpil^ as to fumi& plenty of jinces, leaving the 

reft to nature. . 

■■«'-'•■ .- . • ■ • . ■ '...I 

. TuU is one of the boldeft thcorifts that have 
tsome under my infpe£lipn. He {^(xaQunces with- 
out hefitation, that aU plants liyj^^^qjOi the fi^oie 
food or /Mi^»f^ which he faiy^ 4s pulvcrizied 
earth ; and upon that foimdatio% lie pretends to 
faife perpetv&al crops of wheat in tl^e (ione %ld, 
by the plough alone,^ without manure. This in- 
deed would rcftore the golden age of eafc and^ in- 
dolence ; as there is no foil fo barren, but what 
nmy readily be pulverized. TuU was ^ man of 
genius, but miferably defedive in principles* 
Plants imbibe water plentifully at the leaves, bark,, 
and roots j and with water they imbibe whatever 
is diflblved in it. But earth is not foluble in wa- 
ter ; and accordingly, by an experiment of Van 
Helmont it appears, that earth makes no part of 

the 
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; food of plants. He put into a veflcl two him* 
;d pounds of dry earth ; which he moiiicned 
[h rain-water, and planted in it a cutting of 
How, weighing five pounds. The nioulh of 
: veflcl, to keep out duft, was covered with a 
-plate, having many fmall holes, through which 
n or diflilled water was poured from time to 
le, for keeping the earth raoift. The willow 
flyhed at the end of five years a hundred and 
:ty-nine pounds and about three ounces; and 
; weight would have been much greater, had 
: leaves that fell the firftfour years been com- 
ted. At the end of the fifth year, the earth 
s taken out of the veflcl ; and, when dticd, 
s found to have loft none of the original weight 
x'pting two ounccE. Mr Boylc made a fimilar 
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lucky : of all fubftances, earth appears to be tjic 
leail fitted for nourifhing plants } and from Van 
Helmont's experiment' it is clear, that if at all it 
enter the mouths of plants, the quantity is incon-i. 
fiderablc : of the great quantity of earth, two 
ounces only were loft ; and fuppofing thefe two 
ounces to have been diffolved in the water and 
fucked in by the plant, it was next to nothing, 
confidering the weight pf the whole plant,, which 
was a hundred and fixty nine pounds. 

Other writers, more cautious, avoid fpecifying 
any particular fubftance as the food of plants s, 
but hold, that every fpecies of plants require a 
peculiar nourifhment ; and that roots imbibe thofc 
juices only which are fitted for nouriflibg the 
the plant. The refutation of this hypothefis will 
tiot require many words* It is fufficient to ob^ 
ferve, that it is refuted by unconteftable experi- , 
ments. Plants take in with air and water what- 
ever is diffolved in them, without diftinguifhing 
the falutary from the noxious : there is not the 
leaft appearance in any plant of a choice. Barley 
has been poifoncd with brimftone, and mint with 
felt water. • Mr George Bell ftudenc of phyfic in 
the college of Edinburgh, an ingenious young 

earth put into the phlal was diminiQied. But fuch par- 
ticles are not earth ; and therefore the Dodlor's expe- 
rin\ents coutradift not thofe of Van Helmoni and Mr 

gentleman. 
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gentleman, made the following ezperimoits, whldti 
be obligingly imparted U> me. A number pf Jc^ 
ruialem artichokes were fet in pots filled wilih 

pure land. One {dant was kept as a ftandard^ 
being nourifhed with common water only. Other 
plants of the fame kind, were nourifhed with wai- 
ter in which &lt of tartar, a fixed alkali, was dH^ 
Iblved. Thefe grew more vigoroufly than the 
ftandard plant. But by reiterated waterings^ 

there came to be fuch an accumulation o£ thfs 
fixed alkali among the fand, as to make the 
plants decay, and at laft to die. Some {dantg 
were nourifhed with water, in which fal ammo* 
niac, a volatile alkali, was diflblved, Thefe 
grew alfo well for fome time ; but, like the 
former, were deflroyed by the frequent reitera* 
tion of it. Weak lime-water promoted the growtb 
of its plants more than common water. But wai- 
ter completely faturated with quick-lime, proved 
more noxious than that which contained a folu- 
tion of fixed alkali ; though lefs than that which 
contained a folution of volatile alkali. Hence apt 
pears the hurt of overdofing a field with quick- 
lime. Urine promoted, fqr a long time, the 
growth of its plants ; and the mofl putrid appear- 
ed to have the flrongefl effeft : but at laft, it to- 
tally dcftroyed them. Water impregnated with 
putrid animal and vegetable fubftances, did more 
e^'^ftually promote the growth of its plants than 
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afty ^M^Mrtidfi every ftege *of tKt prda^-r 

gffefs i^aVcd'ta^e lakft ^^^ ^' 

' Rotatibft of dlibpsin the lame ^ fi^^ uhivcrfaHj 
jjliSlfedi is what probably has promoted the o*-* 
pirtidn of U' fpecrfic houriflimcnt. It has been w^ • 
gctf^ tliat if all plants live on die feme foodj the 
f6if tnofl: be exhaufted by a fucceffion of tfiffcrent 
fAihti^^zt much as by a fucccffion of the fame ^ 
fiba^ This ai^timent for a fpecific nourilhment 
hti a ibrmidable appearance ; . and in order to obf- 
vitle it^ I found it neceflary to give peculiar at«« 
tehtion to that branch of hufbattdry, which is; 
d<Mie above *. It is there made evident^ that 
change of fpecies is ncceffary, not for food, but. 
flfiir preventing degeneracy. It is^not want. of 
feed that makes a horfe degenerate in ^Britain); 
aftd<a3:litt}e want of food that makjee 9o4ieat dege*^. 
nsrate^ where fown without JntcrawiEQn in^h? 
feme fieldv Plants: native to Britain never diegcr 
ncrate, though always growing m th^; feme fpot ^ 
. v^hite'<:lover, for- oxafmpie,. nettles,, bro^ra^-whins^ 
ruibes, couch-grafs, &<-^ &c. A ^buH-dog never 
degenerates in JBrifain...... . 

4iiimals from their *food ajpc divided into two^ 
kinds, carnivorous: and .graminivorous* But I 
difcover no fuch diftindlwi among plants. All oT 
them live upon the feme food ; and it mufl be fo^ 
if the opinion of a fpecific nourilhment be rejefted*. 

* Part 2. chap. i. J 3. 
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Certain fubftances arc provided by rtature for the 
nourifhment of plantso It is highly jprobable, that 
a quantity was lodged originally on the furface of 
this earth, for nourifhing the firft plants : whence 
the fertility of virgin foils, fuch as have never 
been cultivated. This vegetable matter diifdW^ 
in water, and imbibed by plants, is communica^ 
ted to animals that feed on plants, and fet free 
again by the death and putrefadion of Aef<^ aiii^ 
mals. The more volatile parts are attraded by 
the air : fotne are fucked in with air at the leaves 
of plants : fome are wafhed down to the groutid 
by rain ; atid with it are fucked in at the roots. 
The lefs volatile parts, which the air does not at- 
traft, are diflblved in water, and with it are alio 
fucked in. And thus the procefs is continual 
without end. This propofitiori of a common nou- 
rifliment, is firmly fupported by the foUowin]^ 
fads . Firft, Plants of different kinds growing in 
the fame fpot, rob and ftarve each other ; which 
could not be, if each drew from the foil a fepa- 
ratc tiourifhment. Second, Grafting and inocu- 
lating dcmonftrate a common nourifhment. If 
the roots of the flock imbibe thofe juices only 
that are proper for its own nourifhment, the graft- 
ed plant mufl ftarve. The juices imbibed by the 
former, nourifh both ; and thefe juices are by 
each plant converted firfl into fap, and then into 
its own fubftance. Third, Dung of putrefied ve- 
getables, of whatever kind they be, is one ho- 
mogeneous 



mogefteou^ {ubSi2Wt0^i and yet vegetable dUng 
prepfflPCR the foil ^equally for every fort of jdant* 
I add a confideration of a kind that to me is al^ 
TOKys perfuafive : a common nouriflimeiit is not 
oidry a more' fimple but a more wife difpenfation 
of Providence^ than a peculiar food for each fpe-^ 
cics : every plant grows not every where } and if 
^adi fpecies required a peculiar food, a vail ftock 
of vegetable food would remain unufed ) which isi 
^t comformable to the frugality of nature, nor to 
thp wifdom of Providence, which makes nothing 

,But though all plants imbibe indifferently, e- 
vjery fubftanqe that is diffolved in water j it foU 
ipws not, that every fuch fubftancc, pven wherqi 

innocent, is equally nouriihing. Some fubftances 
i^ay be proper nourifhment, fome ^ot:.and,it 
pay rationally be fuppoied, that x)\t latter: is 
thrown off as excrement ; which will fo, £|r juftify 
the notion of a fp^cific nourifhment. Why may 
there not be a rcfemblancc in this parijicular, be- 
tween plants and graminivorous ^iiipials i A 
horfe, an ox, a iheep, a goat, live all of them 
on grafs ; but each of them have favourite graflcs, 
which they prefer before other kinds. . Let ex- 
periments be made, to try what is the mod falu- 
tary food for plants. A few experiments of that 
kind are mentioned above ; but to give fatisfac* 
tion, they ought to be multiplied and extended tQ 

plants of different kinds. 
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. It is ah opinion uhivcriallyi re^eiv.^^^ thft the 
fertility of a foil, depends on the quantity it cont 
tains of the food provided by- tiature fi^ i^ noii*' 
tifhment of plants, \diether i^cific or cotnmon;; 
that when the quantity cof^itained in. any ikdd 
is exhaufted by cropping, .it is reftoxsd ^^b^ 
the plough, by dung, or by other manure; > 
and that to reftore an exhaufted field: by 
iiich means, is the fole* objed o£ agticulturc# 
This opinion has a £iir appearance : nor had I 
ever a doubt about it, till the following coofi* 
derations happened to occur* I do not inui;^ 
reliih the notion, that the number of plants gro^w* 
ing at any time on this globe, muft be Bmite4 by 
the quantity of vegetable food created originally 
for their nourifhment, nor that the quantity of 
graminivorous animals nmfll be alfo fo limited ; aitd 
yet this muft neceffarily follow, if plants have no 
other food but what was thus originally provided 
for them. But fuppofing this confideration not to 
weigh with others as with me, there are other con- 
fiderations that cannot fail to make an impreffion. 
Some countries produce corn and cattle, not 
only for the inhabitants, but for exportation. Ac- 
cording to the prefent doftrine, thefe countries 
muft long ago have been reduced to abfolute bar- 
renncfs. Egypt and Sicily were of old the gra- 
naries of Italy ; and vaft quantities of vegetable 
food, converted into corn, were annually export- 
ed from thefe countries, never to return. Yet 

wc 



we tjto ot>t find . U^al: they are lefsi F^pli^P than 
fi^rmierly. Sicily - at prcfent docs. Iiot confmpc 
9t home ^bovie' the fcventh part of its ' wheat 5 
the reoiaimlcr 15 exported; and yet not the. kaft 
fymptom of a^roacbing barremiefs. Confidev 
the «dte&. quantity of beef exported every year 
feom; Ciodtc in Ireland.: whatever (juantity^ of 
yegccaWe food may origijaaljy.bave been ftored 
1^ itixhat part of the ifland, it muft long ago have 
been totally exhaufled. I urge another obje&ion 
more general Wl^erc-cver burpng unifer ground 
i& the practice, the vegetable food, contained in 
&e;bcidiei of human beings is totally loft, not to 

mention thofewho perifh at fea» At that ratej 
tl^re muft be a gradual (Uminution of: vegetable 
foody Co as that in time the whole ^i«rtll . be eX'* 
bruited. I add a &£t ithat alone may be thougbt 
lufficient to convince any thinking . perfouy that 
f^nts nmft be provided, with fome food faefide 
that originally created. .In Scotland^ there are 
fields that paft memory . have carried iucceilive 
crops of ivheaty' peafc, barley, oats, without a 
fallow, and without manure. And that there are 
{uch fields in Englaiid and elfcM^ere, is not to be 
doubted. A field of nine ..or ten. acres on the 
river Carron, is ftill - more extraordinary. Up- 
on it I faw a good crop of oats almoft ripe ; and 
by information it was the hundred and third crop 
of oats without intermiflion, and without manure, 
as fer as was known. Now, whatever be the na- 

" ture 
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turc of fuch a foil, its unremitted fertility cannot 
be accounted for, from any fuppofed quantity of 
vegetable food originally accumulated in it. It 
is eafy by manure to make foil too rich for 
corn : it vegetates without end, and the feed has 
not, before winter, time to ripen. But fuppo- 
fmg the richeft foil to be proper for corn j yet 
that vegetable food, however great the quantity^ 
muft in time be exhaufted by cropping. Some 
other provifion therefore miift be made by nature, 
for the nourifhment of plants, befide the vege- 
table food originally created. . _ 
Immenfe is the quantity of corn and draw, that 
during a century is produced in a foil perpetually^ 
fertile. It is a puzzling queflion, whence pro- 
ceeds fuch a quantity of matter j for a new crea-^ 
tion cannot be admitted. A perpetual eScQi muft 
have a perpetual caufe : the foil muft receive ad- 
ditions without end, to reftore what is taken a- 
way in corn without end. I am aware, that the 
fmalleft portion of matter may by divifion be made 
to occupy fpace without bounds. But obferve, 
that the difficulty arifcs from weight, not from 
bulk. Corn is a weighty fubftance ; and the 
corn produced on this globe from the beginning, 
muft amount to a weight above computation : the 
fmall portion reftored to the ground in manure^ 
is a mere atom in comparifon. I have endea- 
voured above to evince, that earth is not convert- 
ed into corn : and here is an additional proof ^ 
for fuch converfion would exliibit a very new 

fccne I 



feene : ihftead of 'the hills finking down gradually 
imb the vallies, the vallies would fmk rapidly 
down from the hills. A perpetual effed, I have 
bbferved, muft have a perpetual caufe : to pre- 
fcTVC a foil perpetually fertile, there muft be a 
contmual influx of vegetable food, to fupply what 
is taken away by crop|)ing. Whence comes that 
vegetable food ? where is it ftored up ? 
: "^ Air and water contribute to vegetation : let us 
try to build on that foundation. Suppofing air 
arid water to be the food of plants, not meaning 
to exclude what may be diffolved in them, the. 
difEcuIty vaniflies, as air and water are inexhauftr 
ible. And why may not that fup^pofition hold in 
faa ? I begin with air. Many plants grow to 
perfeftion, without having any ndiirifliment that 
can be difcovered but air only. The houfe-leek 
grows from choice on a dry mtid- wall, which 
fiirely aflfords no nouriflimeht. A ipecies of the 
fedum, requiring a hot-houfe in winter, is never 
watered. The wallrflower gro^rs luxuriantly in 
the feams between large fquare ftones in old 
buildings, from which all moifture is excluded 
but what is in the air. Various kinds of mofs 
grow upon hard ftones, where they can have no 
nourifliment but from the air. It is an univerfal 
opinion, that leguminous plants, before they feed, 
draw moft of their nourifliment from the air. 
Conformable to that opinion, Dr Hales, in his 
curioqs Statical Eflays, has made it evident, that 

every 
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every vegetable coiitains a quanfity'of air, which 
adds to the weight as well as to the bulk. The 
fixed air in a green pea, makes no lefs than a 
third part of the weight. In wood, however old 
or dry, air is Found, very obfervable when fet 
k)ofe by fire. Here is one inexhauffible ftore of 
matter for compofing plants. 

Water is a ftill larger ftore. A plant regularly 
watered, will grow vigoroufly in the moft barren 
foil, even in, dead land. In Pcrfia, very Httle rain 
falls during fummer, and the land is burnt up ; 
not a pile of grafs to be fecn. But plants there 
regularly watered, grow exccffively. There are 
many experiments of plants fet in glaffcs upon 
mofs or fpunge, .which grow well when watered. 
Some cotton was fpread on water in a jAial : a 
pea dropped on it fprung, and puflied roots 
through the cotton into the water. The plant 
grew vigoroufly, and bears at prefcnt large pods 
full of ripe feed. There is a noted experiment 
of an oak growing in pure water to the height of 
eighteen feet. Water is attraSed by vegetables 
of every kind ; and is fucked in at the roots, at 
the leaves, and even at the bark. The quantity 
imbibed during a fpring and a fummer, is ama- 
zing. The quantity exhaled every day, is accu- 
rately mcafurcd in the Statical Effays mentioned } 
which muft be lefs than what is imbibed, becaufe 
plants do not throw off all they imbibe, part be- 
ing converted into their fubftancc, and adding to 
2 their 



their bulk arid weight *. The drieft wodd ac* 
cordingly yifeld^i by diftillatibn, a large profpori 
tion of water; A ftream occupies the lowed 
ground, without regard to foil } and yet the graft 
on its borders is always more rich arid verdant 
than at a diftance; A tree grows no where more 
vigoroufly than at the fide of a brbok. About a 
large flcme fixed in the ground, the grafs is ge« 
nerally the beft in^ the field : for what other rea-i 
ion, than that the rain which hUs on the fldne 
runs dff to the fides ? I do not fay^ that the heat 
rf the flone during fuirimer may not cdhtribute 
ifomewhat. The north fide df a hill, is obferved 
to be commonly better foil thari the fouth fide : 
if there be truth in the obfervation, it mufl pro- 
ceed from mdifture, lefs being evaporated from 
the former than from the latter. Black folid peaf - 
mofs retains moifture like a fpunge : trees grow 
vigoroufly in it, provided they be fheltered from 
wind } for their roots cannot refifl wind in a foit 
fo tender and loofc^ On the other hand, no foil 
is more barren than a gravelly or fandy moor that 

liolds no water j upon which the foot makes no 

« ■ 

• The emiffion of water frorn plants, is the occafioh 
that a country aboujiding with wt&, is tnbta firbje^ ta 
damps* humid air, and frequent ratn, than a bare cotm- 
try where no trees grow. The exceffive moifture of the 
American air was a great sinnoyance to our firft fettlers ; 
but the air becamjc more dry, and the weather more 
conftant, as the ground was cleared of trees. 

T t impreflion. 
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imprcflionj riot even after a heavy ihower. J am 
bufy at prefent in cultivating a moot of that kind^ 
upon which are fcattered feme dwarfifli plants of 
heath and bent, that leave half of the furfiace 
bare. I judged that manure would not anfwer, till 
the field fliould be made to retain moifture ; for 
which reafon I incorporated with it a quantity of 
foft fpuhgy earth. I added lime and Amg j and 
now it carries a rich crop of turnip and cabbage. 
The alteration of the foil is obvious to the eye % 
and alfo to feeling, as the fodt dips m it after e-* 
very flioWer. Lord Bacon long ago gave his opi- 
ftion, that for nourifhing vegetables, water is al- 
moft alt in all : and that the earth ferves but to 
keep the plant upright, and to preferve it frdni 
too much heat or too much cold. 

To fupply the endlcfs quantity of rnoifture ne- 
ceffary for vegetation, nature has made ample 
provifion. The continual circulation of water up- 
on this globe, from its furface to the atmofphere, 
and down again to the furface, is juftly admired 
for the fimplicity of its caufe, no lefs than for its 
bountiful efFeds. * An elective attraftion between 
air and water, is the prinmm mobile of thefc ef- 
fefts *. Water is eight hundred times heavier 
than air ; and yet by that fingle power, an im- 
menfe quantity of water is fufpended in air ; 
falls down from time to time in rain, dew, 




• Edinburgh Phyfical Eflays, vol. 3. art. 4. 
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fnow, impregnating* the earth with moifturc; Dr 
Hales, in a dry July, dug up a cubic foot of 
brick^eslhh, weighing one hundred and four 
pounds, which contained fix pounds and eleveh 
]i^ ounces of water. Under the former he dug up 
iatnother cubic foot, weighing one hundred and 
^3^pK>unds and fix ounces, which contained ten 
p^Knds of water. Under this he dug up a third 
c^Bic foot, weighing on^ hundred and eleven 
pounds and one third, which contained eight 
pounds and eight ounces of water. Here is a 
confiderable flock of moifture^ fufficient without 
rain to aflford vegetable nourifhment feveral 
weeks j not to mention what may be attraded 
from below, by the upper ftratum when^ it5 moi- 
fture is exhaufted. Evaporation goes on, fo ra- 
pidly between the tropics, that to prefervc 
plants alive, moifture muft be attrafted from be* 
low J for, as mentioned in the firft chapter of this 
part, there is an eledive attraftion between earth 
and water ; and where a portion of earth is. fatura- 
ted with water, it readily yields it* fapef fluous 
water to a dry body ; in contaft with iti. This af* 
cent of moifture is promoted by the heat of the 
g^ which pierces deisper into the earthtbaft two 
ei^f according to experiments made by Dr Halesv 
Were not plants thus fupplied with moifture in 
;h^ torrid zone, where no rain falls for many 

months, they would be deftroyed by the fcorchr^' 
ing hi^t of the fun. The evening dew that falls. 

Tta- ia 
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ja a hot futnmcr, \b Ipcked up tiie ibllowing daf ^ 
without ever finkmg to the roots of plants. 

But though air and water ate allotted ^ nature 
m the Gonftant and inexhauftihle food of plaixts, 
ihere feems to be little dpubc but that this-food 
may be inrichcd by various fuUlance^ d^fiblved 
in them. We have feen above, that water ml- 
prcgnatcd with rotten animal ai^d vegetable iub- 
ftances, makes rich npurifhment for jdants ; and 
from experiments, pthef fubftances may probablj 
be difcovered, equally ^i&cacipus. Vtim water 
may be fufficient fpr the ftem, branches, and o« 
fher grpfs parts j but we have reafon to think^ 
that richer ji\itritiye matter is neceffary for per- 
' feding the feed. Hence the imperfediqn of feed 
in a rainy year, where the ridi matter bears hq 
proportion to th^; quantity of water that pafie^ 
through a plant. 

Moderate rain in a kindly feafon, warms tilled 
land, and produces a flight fermentation. It is 
here as in a dunghill : a very little quantity of 
moifturc has fcarce any eiFed : a great quantity 
chills the ground, inftead of warming it. Differ- 
ent plants require different quantities of moifture. 
Grafs is benefited by all it receives ; provided the 
moifture exceed not fo much, as to chill the ground 
and the roots of the plants *. So far corn re- 

fembles 

^ A grafs plant cannot retain fo much as to hurt it : 
>vhateyer is imbibed nior^ than fufficient for opuriihrnent, 

pcrfpires 



foibles giiai&9 a^tp/fhe^fluQted byhpck of mol* 
fture, and xohfeqcieiitly to blsadi csurly. Hie 
Iced, has ixvsre iban Jttme to rq^en ; but it b lank 
and ill filled. <iora differs in being hurt bf 
much motfture : k vi^et^es continually ; aa4 
wimer GC^es on before the feed begms to ripeiv 
HoUaiid is a moif): <XKintry : there is fcarce a foe| 
of dr^ ground an it. Trees^ gi^fs, aiHd veg^ 
tables, grow there ktxuriantly : but its fruits feU 
ffom ripen : and where ripe, have litde tafte. 

I^us from air and water, with wihat they cori* 
taoln, there Is an inexhaufUbtefupply ^ vegetable 
riotiriflimo:*, whid^ fairly accounts for the hri^ 
Hitenfe quantity of oom that is annually produ- 
ced. . ; -i^ . . • 

llie (m joatis with air and water in novrifhing 
pfents. . The green colour of plants is occafiiancd 
by an oily fubftance^ which can be fepararted by a 
chymiGaloperatitm ; and that dfly fubftance is ow- 
ing to the (un, for tto plant ifi grfeeft where the 
fun is excluded. The fun fbe#«^e^ntributes 
to advance plants to perfei^on. And it is one of 
the properties of legumirnous plants, that tlicir 
broad leaves abforb mone of the fun's rays, than 
the narrow leaves of ^pi^miferous plants. 

perfpiresat the leaves. There is a conGderable lati- 
tude in the quantity of healthy perfpiratioti ; which, in 
th« fun-flower, by an experiment of Dr H^les, appears 
to be from fixteen to twentyr eight ounces in twelve 
hours day. And he adds, that 0i^ nqore it was watered 
jhc more it perfpir^d. 
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' ^According* to the ibrcgoing 'tiicoly, the dtAf 

nib of a fo3, is to fiktfac roots of plants^ ind'tb 
bold water for nourifliment. ' But at that rate, 

where lies the difierence between a rieh and' a 
poor foil ? This globe u furrotuided tnth ah^ 
and nun pays not homage to on^ fidd in prdfer^ 
ineeto another? . The folution dF dus queftibh 
vnU^ if I be not grofily nuftaken, eoqfirm * tim 
ibr^ing theory, and evince that it is foundbd 
oiti truth. Soils origmally may have been very 
different with relj^ to fbtility, fmppofing vfcge- 
table food to have been unequally ^ftributed by^ 
tlie hanil of 'nature* A idrgin foil may be et'i 
tttimdy rich; ipnthefs the fufprifing fertility of 

America, when agriculture was mtroduced therc« 
Bui cukiva&d ^unds muft bng ago have been 
deprived of that original food, in the courfe 6S 

cropping ; after which, it docs not enter into 
my conception, what other circumitance can rc- 
msun to make a foil fertile, but the holding water 
in fufficient quanity for it$ plants. A day foil 
holds a great quantity ; a fandy foil, very little^ 
Some foils there are fingularly retentive of moi-* 
fiure, and that quality makes them long of dry« 
ing : fuch foils are favourable to vegetation ; for 
though they rcfift drought, they yield to the at- 
traftion of plants *, Other foils are very little 

retentive 

* May it not be thoqght, ths^t the quantity of moifturQ 
which giTes Ko a foil its highcft fermentation^ k at the 

iame 
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retentive of moifture : they dry in an inflant, and 
the i^burifhpotent they can aflford is very fcanty# 
Here the myfteiy is unfolded^ The richcft foil is 
wl>at gives the greateft refiftenceto a drying air, 
and at the . fame time fumifhes to its plants their 
proper quantity of moifture. I have a thorough 
convid:ion, that this property belongs to a ibil 
perpetually fertile : and it is to me a ftrong con-? 
firi9jation of the prefent theory, that I cannot 
fyim even the flighteft conception, how perpetual 
fertility can otherwife be accounted for ; and aa 
i^e can I form a conception, bow otherwife 
countries, like Poland or Livonia, out of which 
great cargoes are annually exported of corn, and 
flaxfeed, fhould fuffer no diminution of fertility. , 
To recruit with vegetable food a foil impoverilh- 
cd by cropping, has hitherto been held the only 
objeft of agriculture. But here opens a grander 
objeS, worthy to eniploy our keeneft induftry, 
that of making a foil perpetually fertile. Such 
foils actually exift^: and why ihpuld it be thought, 
that imitation here is above the reach of art ? 
Many are . the inftances of nature being imitated 
with fucceis : let us not defpair while any hope 
remains j for invention never was exerted upon a 
fubjed of greater utility.^ The attempt may fug- 
gcft proper experiments : it may open new views j 

fame time the fitteft for perfeftmg feed. However plea- 
fing this conje^ure may be, I dare not vouch it for 
truth : it muft be left to experiment, 

and 
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ifjfxiiiti, mift be ett*W(fl^,i^tti A i}p^ «fjp5(^ 
Ippiftmtf fiiCcieotM 't* pfcwits , and s*tjfep Hi? 
^Dicinnftbcof. ^natsK.thatdani notbardtfffb^ 
nynfture* .- Cikarioiu. eaftb- pAomifeB to . ziArai 
bqtli cnda t. ic {Kcvatti: a foil &aiiit.bdqg b^^i^OOif 
tdby water ; and it m^ probably aUo^cffvig^i^ 
)is.rctenlive£uuihy. .A. field that got a 0'"=^—' 
lipic of dajiffiaii, carried aborc tfaiity J 
ticb cropfr iritbotitddUTiluiig or £tllaife ,.][ 
^a Ifnl^.mcUiwatefl dnw^nesr to;oiic|i" 
p^ fi^,e .Near the esift fide of F^e.^^ 
MsA fqv !^.DuI*^riitard ti cofcred with^ fi^ &^4t > 
^H^ deep,, or fb ; which is extrcmdy fertile^', pr^ 
gMC^uKofLlea flidls, reduced to powder.b]r utn* 
^jh: ;T^ powdered Ihells, being tlv,%iie witq 
flieH-marl, make the fand retentive rf raoiftufcj 
and yet no quantity of molfture will unite the £md 
into a foUdbody. A &il &> jniiied jreems.to...be 
not far diliant irom one perpetuaOy fertile* Tbcfc, 
it is true, arci at bed: but liuDt eiTays ; hot what 
will not perfeverancc accomplilh Hi a good caofe I 
A foil is denominated fertile, that aifords plenty 
of nQuriflimentto its plants ^ and accordingly U 
is fuch a foil only that has been the fubjed irf'the' 
foregoing invcftigation. Plants that live moftlj 
on air, require not fuch a foil ; witnefs the houfe- 
leek mentioned above. Juniper thrives on the' 
top of a mountain, in the pooreft and dricft. foil jf 
% . becaufe,- 
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becadfe, in that fituatbn, it is fufficicntly fapplicd 
^ith itioiftiirc froin the air. If planted in a dry 
dirtiatc, it requires a moift fail, to fupply the want 
of a moift atmofpherci The nature of the yew 
is the fame; Planted iii a valley, it requires a 
damp foil. It will grow in the drieft foil, as iri 
the cleft of a rock ; but then it muft be at fuch a 
height, as to enjoy a very hUmid ait. Thefe are a 
fpecimfen of plants, that aflfeO: td grow in a foil 
fcommonly reckohed barren. A foil that a mere 
farmer would pronounce barren, is for many 
plants excellent. How otherwifc could the earth 
be every where cloathed with beauty? How 
great muft be the diverfity tf foil, climate, and 
fituatioU, that can rife to perfeftion above 20,006 
kinds of plants, to eacih of which is requifite 
fome peculiarity of fdil, of cliiftitfe, or of fitua- 

tion! 

Whether the the6ry here exhibited \trill occa- 
fioji any material alteration in the praSice of agri- 
culture, muft be left to the difcovery of time^ 
Of one thing I am firmly convinced, that the in- 
ftru^ons above delivered, arc in every particular 
conformable to that theory. Take the following 
flight fpecinten. Plants, like animals, cannot 
live long in the fame air t a circulation is to both 
equdly requifite. For that reafon, the growth of 
plants under cover^ is flpw ; and feed fprings 
flowly in ftagnated air. Conformable to this ob- 
fcrvation, a free circulation of air for corn is 

U u warmly 
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iw^rmly recommended ; aifM thei^'te^ dwrdalrA- 
gairtftfmall iridofuregi furJotincfed'^itfc^ Mjis «rf^'; 
planting, bccaufe they ofccSafioxi a'ftagnation lof 
air. Impure air imbibedj • ^refidcrs a plant lin^ 
.healthy : the grain has si bad ttfte, and'tbdds^tp 
generate difeafcs ; which holds remarkably irf'li 
iruit-ofchatd, if the trees be crduded, .and idip 
j^alls high. . Even grafs, where the air ftagHates, 
is unpalatable and unwholefome. Nekt, wWitii^ 
fpe£l to moifture. . No branch of hufbandty -is 
more fedtiloiifly inculcated, than that of diviffib^ 
SLTid puiveiriiing earth by the plough, by the briiKl^ 
by harn>ws,' and by manure : it is the very Bfi? tf 
'agricultBfre.. Afid from what is laid ddwpabovc^, 
it appears^i tba* f^ertility depends greatiy oh that 
:pnQkt^: ^it fefcreafestheicapacity of fbtt tOr'^Off^ 
tain watdr : ^' it' 'CritFigor^tB its retentive pbWelf; 
'and it prevents the foil from hardening : to* thcic 
.ends manure greatly contributes; and in that 
: view it makes the fubjeft of the following chapter. 
To aid the fertility of foil, the pickling ifeed has 
been much praftifed. We lift en readily to tlie 
marvelous, cfpccially. where any great advantage 
i$ promifed. The boafted efFeSs of the Abbe 
dc Valemont's prolific liquor, found many belie- 
vers, by which vafl: crops were to be reaped, with- 
out manure, and almoft without ploughing. (See 
Duhamers treatife on the culture of land, vol.6.). 

* Part 2. ch. I. fed. i. 

And 
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And *he Bs^rofb : de Haac's powder, i«r-at prefect 
[ »o.Jcfe< fuccefsfuj in- England. 1 he credulity qf 
fermcajs inight , in , fome ^leafurc be excufiiblc, 
'Wcrcfuf^h bold prctenficms within the verge of 
pofflwlity* In cyery feed. there is an cnibr|o 
plant \ and the reft of the feed ferves to feed that 
.fdanty^tiULi^ acquire roots for drawing its nourifli- 
ment from the ibiU - The pulp is thus exhaufted^ 
and. /there remains only the ufelefs hufk. What 
adygiitage then cap be derived from a prolific li- 
^HfiT/Or powder ? It may poflibly rend^i; the pulp 
jStlfir ■ to feed the young plant, till it ,ftrik;e roof. 
iTIttfc it can have iw other eflfeft is^evid^^ j firftj 
^broauf© it is cxhaufted .w^ the f^d ; and;, next^ 
that fuppofing any of it to remain* it. can bie of 
nobe&efit to roots that are ipread an it\ch>' tw<>^ 
or three, from the. place .where tihe fced^ was: laid* 
i3r^f:.bpoks of agribulture are {ljaffe4 with fujch re- 

^IptSv ■ .: ^1' M;-';a;.i ti. .*■ •■r, ;.• 

^ ; I clofe this chapter, with a refl^dion of tije juft^ 
ly-efteemed Dr Hales* " Though I am fcnfibleji 
^ that from exfirience chiefly we arc to expeft 
"the -mott. certain rules of pradicc ; yet the 
.*' IHcclicft method ibr making the mpft judicious 
^. obfervations, and for improving any art, is tQ 
^^ get the beft infight we can into the nature and 
*' properties of what we arc d^firous to cultivate 

*f^ and improve." 
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Means of fERTiLiJSiNG Son,«» 
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S thefe means are ploughing and manuring^ 
they ihall be fteated in their order* 

;. Plovghinct. 



There are mutual c&nncftions brtwccjn vqzi\ 
and the ground he tread§ on, that fit theni for 
each other. The dry part of this globe. Is every 
where caverqd with a Jiratum of earth, produr 
Ving vegetables for the hourifliment of man and of 
other animals. Some Jirata there are, fo barren 
as not to bear vegetables ; and fome vegetablc$ 
there are, that afford no nourilhment : but both 
are rare, and intended probably for other purr 
pofes. 

This Jiratum is commonly fufEciently deep for a 
free courfe to the roots of plants : or it may b? 
made fo by art, it being one of the many pur- 
poies of agriculture to deepen a fliallow foil. A 
deep foil, befide giving free courfe to roots, re- 
tains much water to nourifh them. In Scotland,, 
partly from ignorance, partly from defed of 
ilrength, it is the general pradice to plough with 
a fhajlow furrow,* commonly under four inches ; 

and 



and hitherto the progrefs toward a better mode 
has been flow. It is never difficult to invent rea» 
fons for juftifying what we are accuftofncd to* 
** If we plough deep, we are afraid of till.*' And 
what 13 till? Where ground is ftiflF, rain fet* 
tling at the bottom of the furrow cements the 
isirth under it, which in time is hardened to ^ 
ftone ; and it is this hardened earth which is na- 
med till. The earth is hardened as far as the 
water penetrates, which may be one or two 
inches ; but after till is formed, every drop of 
rain refts upon it without making any impreffion« 
To fubdue till is an important oh]tSt ; and luckily 
the undertaking is feldom difficult: a ftrong 
plough, raifmg it to the furface, lays it open to 
the fun, air, ^nd froft, which reftore it to its 6- 
riginal ftate. One precaution is neccffary. Cer- 
tain earths, as hinted ^bove, are averfe to vege- 
tation, Thcfc muft be avoided, however fballoiHr 
the foil be : but as Aich earths are rare, they 
ought not to be an excufe for fhallpw ploughing. 
The advantages of deep ploughing, are mani- 
fold. In the firft plaqe, roots extend far where 
they meet no refiftance ; and the growth above 
the furface Correfponds to that below : roots 
cramped in a (hallow foil, are dwarfifh ; and con- 
fequently fo is the tree. Dr Hales juftly obferves, 
that the greater proportion the furface of the root3 
])^z,xs \o that of the tree, the greater is the vi, 

gPUf 
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ur of rhe tree, and the better able to refifl: the 

acks of an unkindly feafon. r 
In the next place, a deep foil affords not only 
ice for roots, but holds a due proportion of 
Iter for iiouriihing the plant. If more rain fall 
in the foil can retain, it dcfccnds to the bottom 
the furrow, wliere it lies lower than the roots^ 
but barciy touches their eittreraities : the fca. 
1 mud be very wet, that laifes the water fo high 
to do much damage. I'hc difadvantagc of b 
illow foil is in that rcfped very great. Roots 
ruftomed to earth are unqualified to grow irt 
tcr : they fuffer wlit'n foaked in water ; which 
ii> often happen in a fliallow foil, and Is vifiblo 
-ive ground bv a (ickly yellow hue *■. Upon 



bt liid fi> deep as la be fufficiently covered, . it apr 
preaches the hard bottom, unkindly to tender 

to Sp *nuch for a deep foil, I proceed to other 
«tdJWttitagC8.of j^Qughirig. . Stiff foil is not pene- 
tffaWe^y water : loofe foil does not retain it* 
•Pk)oghing diminiflies the tenacity of the former, 
and iz^ns it to receive water : it makeS' the latter 
ji^re)compad:,'and increafes its power of retain* 
ingf water. Some earths fill not the hole out of 
vrfaicii they were. dug : fome do more than fill it. 
fibrojSty occafions the formcr>: the pores ai?c di- 
itiniihed by handlings which makes it more com^ 
pkS. * Solidity occafions the latter rsday fwclls by 
ftir^-inj^ ; and continues fo,* till its fcormer foliditly 
be reftored by the power of gravit^f: *•( i ;jh 

' Another advantage of ^ pldughii^ regards day 
chiefly, which by molfturfe tiirns hai'd- if notduljr 
ftirrcd. This k an important ahiefe. Sand ^ lifts 

,, •■:■' ■ . . ■■■.^■.'' ■'-■■•'. -'^ 1. I . ■ '.r- .••■> 

:^ : -" . . ■■ '•■'.;■. V ' *..:;ir'-!;f .;.... : .', 

* THis cxperuneiit ought tqbcU^d ujpon ground that 
lias refted many }r€;ars. Amc^g the causes of potrofity, 
one IS, the great number of Infedh* that have their dwell-' 
ing under groohtf, ^ii<isi<^e elcpdrt > ihihe^s. I'fpeak not 
of moles and mici^ whoi« fubterranean walks and alleys 
are obvious to the eye; but of worms, beetles, ants, 
wafps, &c, whofe works efcape obfervation. Their ex- 
cavations may in a long traft of time render the foil ex- 
trediely porous. The fine earth they dig out, is left up- 
on the furface, and blown away by the wind. 



ne 
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ho coKefion ; and dry clav veiy IttfleV If any '^ 
It IS water that , cements clay ; \ and in pioucliipg 
makes it rife in lumps ©r clods, gteat' or Tmall iri 
proportion to the degree of cohefion. Hotighing 
prevents water from binding a clay-foil :;tKcfu- 
pcrfluous moifture is exhaled by frequent plough- 
ing, and no more left but to give the clay a 4^^ 
grce of cohefion fufEcient for fixing the roota.' 
The nice point is, the time of applying the plough 
after much rain. To plough wet, kneads^ the 
parts together : on the other hand, the ^iroiind 
muft not be fullered to turn hard« Between Iq^ 
and hard is. the proper condition for ploug]hiii|p^ 
wjiich may.be known by the mouldering .6f, tip 
canh that i? raifed - by the plough. During wjii^ 
ter, clay maybe ftirred in a mdifter ftatc^ thanf 
during fuFiimer : froft prevfcnts cohefion : heat 
promotes it. The management of light -foil \s 
very diiFereqt. It Js eafily pulverized ; but the dif- 
ficulty is to preferve its moifture. A long droughty 
by extrafting much of its moifture, renders it 
the lefs fit for vegetation ; and to plough it in 
that ftate in dry weather, would render it entirely 
unfit. The only remedy is rain ; and if drought 
fet in, it ought to be rolled immediately after 
ploughing. 

The proper tlm€ of fowing and harrowing, is 
when there is no more moifture than fufEcient to 

* Part 2. chap. i. fe(5l. i. 

2 give 



ghnc tlieibil |i jhto^ confiftence ; and I conjee- 
tureij that die laim degree of moifture is the fit^ 
tdt jbr makmg the feed ipribg. Refled upon the 
maklnj^ of mak : a certsun degree of moifture is 
ncceilkry ibr fbrmentation : too iixuch checks it. 
Let rolUng immediately follow, to prevent as 
milch as pofliblc any more evaporation. Where 
feed is to be fown in winter, or early in fpring^ 
it 18 right to plough fometime before, in order 

"♦. • 

ibji the fuperfluous moifture may evaporate ; for 
^ that fealbn there is nq fear of exhaufting the 
moifture. But late in the fpring, if the fcafon be 
^17, fow the feed immediately jdter ploughing; 
Tbt plants in their courfe of growing, return tdf 
thfe foil, durihg night, part of the moifture they 
draW fh)m it during day. Their rcdtst at the 
lame tirfic, Ipdreading in every dirdftiohV keep the 
foil in confta^ motion, ind preveritit from turhi 

ing hard- 

I dofe this fe£Hon with an eficia of ploughing^ 
the moH: important of all, becaufe it holds in alt 
foils Ids or more. Ploughing keeps the foil loofe 
for roots to jtakc thdr natural courfe, imd open 
for admitting air, dew, arid rain. Dew in parti- 
tular, which falls in jdenty during fommer, when 
inoft wanted, is foft upon hard foil, being exha- 
led by the next fon ; but it iinka deep into loofe 
foil, and is ihcltered from the fun's power,. 
Ground ftirrcd before winter, is^ not only laid 0^ 

X X pen 



^ 



i0 J H E J, T, , , ftr.,ft 

peri to the afltion of the fun, wind, . ai^d froft, but 
is c^rly ready for a fpring cfdp, beans, for ex? 

ample. It foon wets indeed, but it dries as fobn* 

- • • . . • . '..'•■''& 

To drench in water grouiid left, unftirred, inay 
require a month or two ; but then, equal un^o 
is required to dry it. The, more earth i3 pi^ 
verized, the more water it holds * ; and. ^Jbg 
piore parts water is divided into, the more re^^j^ 
it is imbibed by plants. If the ground be xt^ 
dered too loofe, rolling not only makes it foUd.tg 
fecure the plants agaihft wind, but alfo pr^q^tsi^ 
evaporation, . , ^^,fj 

How beneficial it is to keep foil open for t^ 
admiffion of nutritive matter, will appear ^fi-pm 
the following fafts. Stiff foil gains little by reft ^ 
for a3 rain and dew get no admittance, they are. 
foon carried off by evaporation. But foil," if tpy* 
lerably open, improves by reft. I fufped that it 
gains little by the pafturing of cattle ; for what 
they take away in fat with what they perfpire, will 
nearly balance the dung they leave : but it gains 
by the nutritive matter that rain and dew depofit 
in it : the rain may evaporate, but it leaves the 
nutritive matter. This cafe refembles fait depofi. 
ted in the fea by rivers : water is evaporated 
from the fea, but the fait is left behind ; and 
hence the faltnefs of the fea. The nutritive mat- 
ter thus left in the earth, is again dcluted in rain- 

* P^^t 2. chap. I. feft^i. 
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eif iii;;th^ rik^ attraftcd by the altV t« 
ahra^ed'^j^lahtsraiRl enters into the orifices of 
the roots along with the water in which it is dit 
Istvcd; There is another caufe that has a (hare 
ih the iifipmVeiiieM of an open iToil, aiid that k 
mf,^! tirhich, with its contents^ enters into the 
bbfom : of an open foil by attraftion ** The o- 
^t^tidn is indeed flow, becaufe the attraftion has 
ridr'cflfedJ; but in contad or near it j yet in time, 
Idie^'^tiantity of nutritive matter attraded with air, 
ftlky be confidcrable* Du Hamel reports^ that 
the rubbiih of a mud wall made good manure, 
dibugh the mud had been taken firom a very 
jpoor foih <xrafly fbd, ufed as a covering for cot* 
tages^ turns good manure when it has lain 
loilg upon a houfe4 The walls ,of a fold for 
fheep, being compofed of fod, make good ma^ 
nuret when thrown down and mixed with the 
foil, they afford a better crop than the fold with- 
in, though -enriched by the dung of the iheepJ 
Among inany advanta|[cs of fallowing', the cx- 
pdiing to the air a newfurfacc from tinie to time, 
lis one; by that means, every part of the foil 
4raws air with the vegetable food it contains* 
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/Th£ operations of nature, hid from the igno- 
rant, and not always obvious to the learned, 
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ak out fometinics into broad < day 'light.' IM 
mal bodies after death wither and dry without 
blving, this earth could not long have b«cn 
abitation for men : their utmoft efforts woald 
'c been infufHcient to remove dead carcafcs out 
the way. Happily putrefaclion cotucs to tbdr 
lef : dead bodies diffolve and mix with the (oil, 
hout leaving a trace behind. PutrcfacUon ii 
urious procels of nature : air, moifture, beat* 
of them, contribute j but too much, or too 
[e, is an impediment to the procefe. 
Dn the fur face of this globe, a proccfr a comj* 
i!ly going on, unregarded by the Tiilg3r,bong 
1 familiar to draw their attention ; and yet, il- 
trious among the works of Providence for its 



ttol*t5'^dcrq68fitlq^dF^^^^ beftowed bn it. Re* 
ia^^^imidffT^Mcr: inoifteri itwith 1^. 
SiPj'^lntf ftfhi i^ iiitb a ball : repeat the operation 
at ^f?^ftiftv fe^ftai r^rns to its original hardnd&l 
Blfi(^i«f^ifbm it oiide 6r fwkd with the juice of 'a 
4tilft^fitn^ i^ becomes itiidldw, and never recovers 
ttsrteKAttfg. thing^ therdfore rendcirs clay fertile, 
bf^^l^klgtt and giving admiffic« to water. It 
ftetertnone t ft makes every foil retentivi^ of watet. 
Examine a kitcben-garrde^ that ^ htcn citm 
4ttiged in die eouxfe of icro]:^g :^4i Wlli bb foiind 
igmSb dbmre any ndgM^otirin^ grQiltid^;cf tinei&tftS 
<%kyal.|bik • .-■'■r '■'''' ■ -^ ^'■'''*^^- i-^ 
: .': jb d^Hlg Is cdbpdfed of t)ixtn^fiid'lill^$et^tesf^ 
qiwg^aal ezcremeMi^ it » ffaturtl bor^ibk thm'ik 
\i6iixmt mote i» kfy^ vibgefidile ^feofl.- ' This ho^^ 
evetgim nol'be^cmda<^jeftiit4^^^ af |)km^ <>r ail 
atuaal utaji con^^ dbindlMb^ bf>if^l!g^lB(bl& feod i 
bat wc are not iM^ii'thU^^tis^ isi ti^^afe afkv 
pii^€fa£tion : it iitay 1^ ^t pteee&'be eon verted 
into a di&rent fiifaftance ; &ch toitverfiohs in Aa«^ 
tural c^rfttionS) are fair from beilig rate; But if 
vegetable food be co^itainc^ in dung, ^hith is thci 
moft likely, another ttfe of it is to depofit m the 
ground its vegetable food» which, being (fiflblved 
in water, is imbibed by plants, and converted into 
their fubftance. And from an experiment men* 
tioned abpvc it appears, that water impregnated 

^ ^ with 
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th dung, is of all the gtiatdl ' ri6urf(hcf"'rf 
mis. ' 
A third ufe of dung is, to promote vegetation 
laifing a kindly heat in the ground. The fun- 
fs produce the fame cSefl upon ground render- 
black by culture ; for it ia a property of all 
ick bodies to attra£t and abforb rays of (he 
\ *. Heat is befl: promoted by hot dung; 
lich therefore feenis the moft proper for com.' 
hether hot dung be the bell for making a foil 
cntive of moifture, remains to be afccrtained 
experiments. But I incline to think, tiiat ' 
ng thoroughly putrefied, and confequendy cool, 
in its bcit condition for grafs ; as it can be e- 
ally Ipread to give every plant its fhare. Ii is 







^^mp^jj^ jtiimcf^^ napftly vegetable ; vrer^'j iit^ 
inferior to natural earth, corn-countries would!; 
kjJlg ?^gQ have bcei[i. rendered barrien aad unfit for 
agjcicujturc. v 

]Rrpm dung I proceed to other manures. Lime-^ 
{|q^nqr^ ihcll-marly clay-marl, ftone-marl, are aH 
cff jthcm a comppfition of calcarious earth with: 
othif p, , fubft^nccs. Sand with calcarious <!arth'- 
v^^fiii^ limeftone *. The fhells of fifli arc almoft 
qf^t^irQly calcarious ; and thefe ihells foftened an<I 
rgduced to powder in water, arc cz\kd Jhell-marL 
CJky-marl is a compofition of calcaripusjcarth and 
Stone-marl is a compofitip^ pf jday^ family 
calcarious earth : it is the fand-^hat,- hardens 
itj^and according to the proporti<Mi j ipf fendi it 
apprpaches to limeftone or to clay-ri>ari f>( .-.. M. 

it is obf^rved above,, tl^t ppstdpreduclayjs 
fafp^nided in water, tiU by ^la^.fyp^^^ force, faf 
gravity It fall to tfie bottom J^^ :putj..ft8?: &r asL I 
know, water has not the power of diffplying any 
fcirt of earth, calcined limcftonjc ^i)a ;;€S:ccpted4 
A fmall quantity of calcined limcftpne, a pound 
for example, 'will impregnate a yaft quantity of 
water, with no lofs of bulk, and with a.Iofs of 
weight fcaroe perceptible. Calcmed limeftone 

* I have heard of limeftoqe almoft entirely calcariouji, 
with little or no mixture of fand. 

f Sec Dr Ainflie's accurate eflay on marl. Edinburgh 

flflays phyfical and literary, voL 3, art, i, 
J Papt 2. chap. If fc<ft I. 

thus 
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thus impregnated, called limc-wattn't ^^^Kpjf^ i^ 
fclf to the tafte, though not to the cj^^. But thi|| > 
effcd is confined to calcined limeftope j.foi; b©-^^ 
twecn water and calcarious earth in its natursd 
ftate, there appears no eleftivc attradion : water 
poured on fhell-marl comes off pure, carrying no- 
thing along with it. Nor do clay or ftone marl 
differ, even when reduced into powder. 

Vegetation is more promoted by weak Kmc* 
water than by pure water. Two beans cyery way 
equal were fet in pots filled with earth from die 
fame heap : the one was moiftened with lime- 
water, tlie other with pure water : the firft waia 
by far the quickeft grower, and the moft vigo- 
rous. Hence one benefit of quicklime : it con- 
verts rain into lime-water, which is' a great fer- 
tilizer. This f ffeflt however is but temporaty, as 
will thus appedr. Quicklime is limeftonc deprived 
of its air, by the force of fire : but quicklime er- 
pofed to the air, attrafts air ; and in time be- 
comes again limeftone as originally ; confequent- 
ly unfit to make lime-water *. 

Quicklime may have an effed on land as well as 
on plants. It is highly probable, that it openg 
clay -foil to admit water that formerly refted on the 
furface. How otherwife can it be explained, 
that liming renders clay-foil drier ? May it not 

* Edinburgh Eflays phyfical and literary, vol. 2. 
»rt, 8. 
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sl^'^a^^^ effea^f?>>fiicreiafc thcTCtentJve p6w<*' 
dt'i^fc fdil? ^'thts- fccms probable, iF what' 
Tourig ' the itiheraiit former fays hold true, that 
lime lias a mucK greater efFed upon loofe moor 
than upon any other foil. 
.^ Sdk is powerful ; and an overdoze of it does^ 
more mifchief than of any other manure. It is 
foluble . in water, and by that means enters the 
mbiitts of plahts. Its eflfeft then muft be the 
iSmc with that of lime-water; and confidering^ 
how i^ingly it ought to be laid on land, it is 
not obvious what other ^flfeft it can have. 

• ••V* \' , • 

'^ nothing can enter the mouths of plants but 
what is diflblved in air or water, calcaribus earthi 
in its natural ftate cannot enter. Yet fhell-marL 
cliy-niarl, ftone-marl, cpmpofed moftly of calca- 
ripi^s, ea/th, contribute un4oubte41y to fertility, 
1£ thde manures cannot furni/h nouri/hment ta. 

''Jr.. I ^, • ^ ■ ' . ■ •. • • 

plants, direftly, they oiuft prpduce that effcSt in- 
dirc^ly, *by fitting aibjl to retaia uxoifture, or by 
preventing moifture from ^ing as a cement, or 
by both. They certainly -have the cffeft to keep, 
lanifrom hardening : they render day loofe and 
dudile, and prevjent its being hardened by wa* 
tdr. .Whether they increafe the power of any 
foil to retain water, is left to experiment. 

An overdofe of fhell-marl, laid perhaps an inch- 
and an half or two inches thick, produces for a. 
time large crops. But at laft it renders the foil a 
C^sdmt mortuumy capable neither of corn nor 

Y y grafs}^ 
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fs ; of which there are tob many inftanccs in 
otland ; the fame probably would follow, from 
ovcrdofe of clay -marl, ftone-marj, or pounded 
eftone. How is this to be accounted for ? Of 
e thing we are certain, that by fuch overddfe 
tit foil is rendered fo loofc, as to be moved by 
• wind ; and that even clay-fo!l is rendered fo 
t, as to receive the imprcQion of the lightcft foot 
every ftep. Is it not then probable, that the 
1 is rendered fo open, as to retain little or no 
ter ? But then, how comes the land to bear 
y crop at ali ? 1 am reduced to another con- 
lure, that ordinary ploughing once a-year, is 
t fufficient to mix with the foil fuch a quantity of 
mure ; and that an intimate mixture requires 




2. FJEATjtLIWNG SoiIiS. ' 

of moifljirc^ thQ conjcdurc will be converted intg 
a certainty. , 

. Quicklimfc is of a nature vdry different from 
'Calcarioua earth in its natur^ ftate : by the latter^ 
land is rendered fo loofe by an overdofe as to hold 
iio water t by an overdofe of the former, it is 
hardened to fuqh a degree as to be impervious to 
<watqr or to the rootsi of plants. Several fpots in 
the Garfc of Gowry^ are thus rendered fo hard 
ai^ tQ be unfit for vegetation* 

. Th« quantity of calcarious earth in clay-marl^ 
i$ frequently a half, and fometimes more. Five 
Jiundred cart-loads of clay-marl laid oft an acre, 
aire found not to be an overdofe. Suppofing the 
half to be csdcarious earth, and reckoning a cart 
to hold fix bolls J here are fifteen hundred bolls 
of galcarious earth laad on an acre* Ttet a far lefs 
quantity of fhell-marl has been known to render the 
foil a caput mortuutn \ though there is not difco^ 
vered any chymical difference, between the cal- 
.carious earth in clay-marl and that in ibell-marl : 
they both equally are converted into lime by the 
force of fire. Ignorance of nature, betrays us 
at every turn to doubts and difficulties. May it 
not be conjedurcd, that calcarious earth, by en- 
tering into the compofition of an animal body, 
becomes a 'more powerful manure than when 
mixed with earth ? There is an argument from 
analogy to fupport tliat conjedure. Calcarious 
Varth changes its nature by the adion of fire; 
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•and why may it not fufffer fome chStfigc by bting 
tnade part of an animal body ? • 

Every particUlat in the prefent chapter, tehe- 
ther relative to th6 plough, or to manure, is per^ 
feftly agreeable to the general' propofition, Aat 
air and water^th what is diilblved in them, make 
the nourifliment of plants. To cultivate land in 
fuch a manner as to retain a proper quantity of 
air and water, is in all probability the chief or on- 
ly means for making it fertile^ In that view, I 
have all along warmly recommended pulveriza- 
tion ; becaufe the more a foil is pulverized, the 
more water it will hold, and the more retentive 
it will be of it. No mode of hufbartdry tends 
more to pulverization than horfe-hoeing ; nor any 
inftruments more than the brake and the harrows 
above defcribed. Soils are very different with re- 
fped to their power of attrafting and retaining 
air and water. Let the diligent farmer make ac- 
curate experiments for afcertaining that difference, 

and for increafing that poller : no inquiries 
tend more to the improvement of agriculture. 
Our attempts to make a foil perpetually fertile, 
will probably fail ; but our hopes of approaching 
it, may be crowned with fuccefs. 

With refpe£t to the contents of this Part in ge- 
neral, I have to obferve, that in natural philo- 
fophy, of which the fcience of agriculture is a 
branch, qneftions occur of two kinds. Firft, 
will a certain event happen in given circum- 

flances i 



iteiioea? ScGoiid, fuppofing the event, what 

is the caufc ? To queftions of the firft kind, 

the anfwer is fiat experimentum* All that can 

- be done with refped to the other kind, is from 

'.-a: number of analogous fafts, to form a gene- 

: .fal rule or law of nature. Such rules at the 

-fame time ought to be admitted with caution, 

: even after the cooleft induftion. But thofe who 

'arc^ ftrdent for knowledge, cannot eafily fub- 

mit' to the flow progrefs of philofophy : they are 

. always in a hurry to draw ^conclufions, and hurry 

commonly leads them into error* Lord Bacon 
fancifully compares knowledge to a ladder. Up- 
on the firft ftep particular truths are difcovered 
by obfervation or experiments The next ftep is 
to colleQ: thefe into more general truths ; from 
which the afcent is to what are ftill more general. 
■There are many fteps to be taken before we ar- 
rive at the top; that is, at the moft general 
truths. But impatience makes us endeavour to 
leap at once from the loweft ftep to the highcft : 
, we tumble down, and find with regret that the 
,work muft liegin anew. 

To conclude. Here is my theory of agricul- 
ture, difplayed at full length ; which is freely fub- 
mitted to the public, againft whofe judgement 
therfe lies no appeal. But let it be kept in view, 
that it is fubmitted as probable only, not as cer- 
tain. It would require the life of an antedclu- 
vian, to make all the experiments that are necef- 

farv. 
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y, for piercing to the foundation, and for rc- 
ving all into clear principles. My life at any 
:e is too far advanced, for an undertaking fo 
tenfive. I found an Impulfe to expotc this 
:ory, naked as it is ; and I gave way to the 
pulfe, becaufe I flatter myfclf, that it may af- 
■d fome light in tracing the operations of nature. 
le advantage it has above fcveral other theo- 
s, that it can be fubjeded to the touchftone of 
periraents, many of which are fuggefted above, 
fuch experiments, fagacioufly CMidu^i, U 
iflftandorfall. ^.•«^ nC m, 
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ARTICLE I. 

Imperfection of Scotch Hus- 
bandry. 



A Man can never have thorough confidence in 
his road, till he be made acquainted with 
the by paths that midead him ; and to be made 
Acquainted with the errors of our neighbours, is 
the high way to good faufbandry. My preCent 
purpofc, is to delineate the impcrfefl: ftatc of 
Scotch hufbandry, not only as formerly prafliled 
every where, but as praftifed at prcfcnt in moft 
places. To contemplate the low ftate of their 
country in the moll important of all arts, cannot 
Jail to excite ambition to excel in the few who are 
Jkilful, and to roufe imitation in others. 
. Our crops in general arc very indiflFcrcnt ; and 
how can it he othcrwife, confidering our inftru- 
picnts 'of hufbandry, which are fadly impcrfeS ? 
What can be expccled from them in a poor foil, 
■when they perform fo little even in the richcft i 
pur crops accordingly co.refpond to our inftru» 

Fronj 
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I From many examples it is made evident, that 
Lr foil and climate arc capable of producing 
laught horfes, patient of labour, and fmgularly 
Irdy. Yet the breed is fo much ncgfedcd, that 
ley are commonly mifcrable creatures, without 
l-ength or mettle. Did landlords attend to tficir 
Itereft, they would be diligent to improve the 
Iced. Why do they not rcfleft, that the fame 
Jrm-fervants with better horfes, would double 
le ordinary work ? By improving the breed, 
ley would draw more rent from their tenants, 
Ithout laying any additional burden upon them. 
Tith refpeft to oxen, there is no care taken cither 
I the breeding or feeding. How eafy is it for a 
iitleman to procure a good bull for his tenant; ? 



horfes, cannot avoid fmiling. With his goad the 
driver beats the horfcs, and pricks every ox as he 
advances. He then runs forward twenty yards to 
beat the horfcs a feeond time and prick the oxen. 
Some of the oxen in the mean time, inftead of 
drawing, are found hanging on the yoke, and 
faecping others back. It is indeed next to im- 
jMradicablc, to make ten weak oxen in a plough, 
draw all at the fame time. Nor is this the only 
inconvenience. A great number of oxen by fuch 
management, is Tcquifite for flocking a farm ; 
which is not always within the reach of the moft 
induftrious. In a year of fcarcity befide, the 
beafts are aftually ftarved; And what is worft of 
jiH, the tenant, in order to get draw for his cat- 
tle, is commonly neceflitated to thrcfli out his 
com, without waiting for a market, or having a 
granery for it. 

Our farmers, led entirely by Cuftom, not by 
jrefle£Hon, feldom think of proportioning the num- 
ber of their working cattle, to the ufes they have 
for them. Hence, in different counties, from fix 
to twelve oxen in a plough, without any regard 
to the foil. Seldom it is, that more than four 
good beafts can be neceflary, if the proper time 
for ploughing be watched. 

The divifion of a farm into infield and outfield^ 
is execrable husbandry; Formerly, war employed 
the bulk of our people : the remainder were far 
from fufEciently numerous for cultivating even 
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It fmal! proportion of our land which is capaWc 
the plough. Hence extcnfivc forms, a finall 
rt of which next the dwelling, tcnncd in- 
Id, was cultivated for com : the remainder, 
nicd outfield, was abandoned to the cattle, ia 
pearance for pafture, but in reality for ftarving. 
le fame mode continues to this day, without 
my exceptions, though ncccflity cannot be 
raded for it, But cuftom is the ruling princi- 
: that governs all. Sad is the condition of the 
)ouring cattle ; which are often reduced to 
{lies, and withered ftraw. A finglc acre o£ 
\ clover would give more food than a whole out- 
Id ; yet how common is the complaint of te- 
nts, that they arc difdbled from carrying on 



! 

iM^i; Scotch HusdAi^riRf. ^dj 

ftones, thro\;rh oft the tilled land ; and huIband'B 
men were led by imitation to leave fueh ftrips^ 
even where therd were few or no ftories. 
• The proper time for ploughing or harrowing, is 
when the foil upon fiirring moulders into fmall 
^arts. This is hot obferved by farmers, fo care-, 
•fiilly as it ought to be. How commbh is it to fee 
even a day foil ploughed, when foaked in watery 
6r when hard like a ftone; Little attention is gi- 
ven to what may be termed the froji-prepara" 
Hon ; which is, to open the groilnd before win- 
ter. In order that froft may pierce deep and meU 
low the foil. 
.77^ Shallow ploughing \% liniverfal, without the leaft 
regard to deepnefs of foil. The temperance of* 
our people may be a proper fubjeft for ironical 
praife ; for though nature affords conimonly ten or 
twelve ipches of foil, they are humbly fatisfied 
With a half or third. 

Ribbing is a general prafticc, though the flight- 
eft tdleftion is fufEcient to make it evident, that 
to leave half of the land untilled, muft be wretch- 
ed hufcandry* 

Summer-fallow has of late years crept in, and 
is now common in three or four counties. In 
the reft of Scotland^ for want of fummer-fallow^ 
there is a continual ftruggle for fuperiority, bcr 
tween com and weeds^ Do not fuch provoking 
, farmers fee, that it is fruitlefs to manure land o* 
vcr-run with weeds ? Do they not obfcrve, thai 
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manure tbey beftow encourages weeds as 
Ch as corn j or rather, that it envigorates the 
:ds to dcftroy the corn ? Make a prop-ds 
jugh Scotland, you fee ftubborn weeds in e- 
y corner fcattering their feed, and fouling the 
und more and more. It is an eafy work to 

down weeds before they go to feed. Would 
one think, that work fo cafy would never 

negleded ? and yet it is never done. A 
rtch farmer behaves worfc than E&u : the lat- 

got amcfs of pottage for his birthright ; the 

mer furrenders his to weeds, without any re- 

npenfc. 

riicre is fcarce fuch a thing praftifcd, as to 

row before fowing. The feed is thrown into 
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the fheaf fo dofe^ ag . with difficulty to admit his 
jfinger. The weather muft be extremely favour- 
able, if it be fufficiently dry in a fortnight, to be 
ventured in a flack ; it commonly muft ftand in 
the field three weeks. Let any one confider^ the 
nik of the crop in brittle. weather, (uch ashap** 
pens ordinarily in autumn. Nor is this all. Such 
{heaves are not only unhandy, but are apt to break 
kK>fe in carrying to the ftack, or from the ftack 
to the barn. A fheaf fhould never exceed what 
can be flightly bound together with a fingle 
length of the corn : it is fitter to be ftacked in a 
week^ than ordinary fheaves in three. 

No branch of hufbandry is lefs underftood, 
than manure. A dunghill is a very improper bed 
for corn : lime and marl are ftill more improper j 
for nothing will grow on them. Hence it is ap- 
parent, that the intimate mixture of manure with 
the foil, is the great circumftance for vegetation* 
In order to that end, the foil ought to be highly 
pulverized, and the manure divided into its fmall- 
cft parts. With refpeft to dung in particular, it 
ought to be carefully mixed in the dunghill, not 
neglefting to divide by the hand any lumps that 
may be in it. Let our farmers fay, whether they 
are fo accurate. Nothing more ordinary, than 
heaps of dung withering in the field, incapable: 
to be intimately mixed with any foil. Nothing' 
more ordinary, than dung laid on the dunghill in 

barrowfiils^ 




barrowfbls^ without beiitg fp^ad or iiiii!e<jiwltll 
what wias there before. /i 

A potato is a mdft ufeful plaiit, and, when 
J)roperIy cultivated, affords a plentiful crop. It 
h 2L great refource to the labouring poor, being 
a nourifhing food that requires very little cook- 
ing* We have been afflifted of late yeSirs 
with very bad feafons, whieh, but for that rc^ 
fource, tnuft have driven many of our peb] 
from their native country. Yet potatoes to thi 
day continue to be propagated in lazy-beds^ Ex- 
pert farmers, hat tnany in number, i^ife theih 
with the plough at the twentieth part of the ex- 
pence. ITiis method has befide two other ad- 
vantages : it leaves the foil in the heft ftate fat 
fubfequent crops ; and the potatoes are more pa« 
latable than what are raifed in a lazy-bed* 

Swine make a profitable article of huft)andry, 
very little attended to in Scotland. They are fed 
at a fmall expence, and yet make moft nourifh- 
ing food. Every perfon who has a cow, ought 
alfo to have a pig. This is univerfal in England : 
it is creeping into Berwickfhire, but in few other 
places as far as I know. 

Very few farms in Scotland are juflly propor^ 
tioned : fome are too fraall ; the bulk of them too 
large. The former lead to a habit of idlenefs ; 
the latter into a habit of Hovenlinefs, by want of- 
power to do juftice to every part. There is not 
an article in hufbandry more eflential, than to 

adjufl 
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Bdjull a farm to the ikill and iibUity of the to> 
nant. 



ARTICLE n. 

A Board for improving Agriculture, 

IT is a majtim in politics, that every country 
will be populous in proportion to the fertility 
pf its foil i upon which account, agriculture is the 
ipofl: ufeful of all arts. And yet it is a fad truth, 
that in Scotland, that art h^ not advaticed far 
beyond the firft llage of its progrefs. In Englaptl 
indeed, it has made a much greater progrefs* 
and yet far inferior in perfeftion to tnglilh mai- 
nufadures and commerce. Agriculture is car- 
ried on every where without a fchpol j and for 
that reafon, it Is commonly thouahtto require ntj 
fchooling. Can a BrJtifh miniffer embrace any 
meafure more patriotic, than to encpurage agri- 
culture and its profeflbrs? t^o other meafure 
would fo effe^uatly aggrandize Britain. A fmall 
fliare of the money and attention beffowed on 
rufmg colonies in America, would have done 
wonders at home. And yet, mark the ftriking 
difference : our arts are our own, which we ne- 
ver can be deprived of while induftry remains : 
IP the very conftitution of our colonies, on the 
(;optrary, thcr? are caufes of fcparation, that grow 
daily 
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!y ftrongcr and ftrongcr ; a wide-extended 
tntry, a fertile foil, navigable rivers, and a 
iwing population. I difrcgard the prefcnt re- 
lion of our Americans : for they will foon be 
uccd to obedience. But as they derive from 
tain high notions of Fiberty and independence, 
1 as they are daily growing into power and o- 
ence, the xra of their total feparation, cannot 
at a great diftancc: it is indeed abfurd to 
ik, that a great nation, in the vigour of pro- 
rity and patriotifm, can be kept in fubjeftion 
a nation not more powerful, enervated by /u- 
■y and avarice. Let us not however defpond ; 
i!" agriculture be carried on but to the perfcc- 
1 that our foil and climate will readily aJinJi, 
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ford the union of the two kingdoms, our people 
wei*c fo bcnummcd with oppreffion, that the moft 
able direftor would have made no impreflion. 
f^reedom has braced their nerves, and has made 
them take heart to be induftrious. They liften to . 
inftrudion : let them perceive their intereft, and 
they will chearfuUy praftife what they are taught. 
A board for agriculture, would among us have 
WQjiderful fuccefs in many important articles. 
Confidering the qijantity of wafte land even in 
our beft-cultivated counties, it is not too fanguine 
to hope, that our corn-crops might be doubled. 
What a bleiSng would this be to Scotland, which 
for many years has been reduced to import 
great quantities ? Our horfes and horned cat^ 
tie, are far inferior to what may be produced 
by good management* Our flieep weigh not a- 
jbove ten pounds a quarter, nor their wool above 
-^wo pounds. The foil by good culture would 
feed Iheep to the weight of twenty-four pounds- a 
quarter j carrying from fix to ten pounds of wool> 
which would be a valuable acquifition to the 
wpdlen qianufadure. Lambs, in feveral inftances, 
have bicen advanced to twelve fhillings a-head^ 
and wedders to forty (hillings. Thefe are but a 
fpecimen of the various improvements that might 
be perfefted by fuch a board. 

The plan I have in view, is fimple. Let the 
board confift of nine members, the moft noted 
for fkill in hufbandry, and for patriotifm. As I 
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pofc no reward to thefe gentlemen, but the 
lour of ferving their country, the choice will 

be difficult : in lucrative employments, pcrib- 

conneftions have much greater influence than 
fona! merit ; and it is avarice only that fets pco. 

at variance. Where pcrfonal merit is the folc 
eft of choice, there is feldom much difference 
opinion. To cafe the board in the laborioui 
nch of their bufmefs, they ought to be pro- 
cd with an able fecrelary, to minute their pro- 
dings, to write their difpatches, and to carry 

their correfpondencc, foreign and domcftic 
punflual attendance is neceflary, the good be-. 
'lour of fuch an officer may well intitle him to 
-ilary of L. 100 yearly; with the addition of 
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iThe things tieceffary to be undertaken by this 
board, at the eommencement of their operations^ 
tvill require much labour and fagacity. The firfb 
is, to make oiit a flate of the hufbaridry prac* 
tifed m the diffe^eiit counties ; in which notice 
muft be taken of the climate, of the foil, of the 
jdiode of cropping, and o£the inftrumehts of huf- 
bandry, noting the prices of all the particulars 
that enter into farming. The next is a paper of 
inftrudiions for improving hulbandry, fuited to 
the foil and fituation of every diftrift ; with fpe- 
cial reference to the present praftice, fhowing 
where it is defeftive or erroneous, and propoling 
jhe cheapeft and moft effcftual correftions- 
iTiefe preliminaries being fettled, the ordinary 
bufinefs of the board, may be carried . on eafily 
^nd comfortably. In the firfl: place, there is a 
neceffity for an infpedor, named by the board, 
to make a progrefs from time to time in fucceffive 
places, for reporting the progrefs of the improve- 
ments direfted, and for giving inftrudioii in cafes 
that cannot fo clearly be put in writing. In this 
progrefs, fpecial notice ought to be taken of the 
beft-conduded farms, whether by landlords or 

tenants. A few filver medals beftowed on the 

> 

moft deferAdng, will roufe emulation in all, and 
promote induftry. Second, this board will con- 
fider it as a capital branch of bufmefs, to anfwer 
queries, and to folicit a corrcfpondence with men 
of fkill. Third, they ought carefully to inform 
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einfclves of every invention that tends to ira* 
ove t!ic art, and to publifh what they think ufc- 
1. Fourth, premiums ought to be propofed, 
iJ diftributed among thofe who profit the moft 
' the inflruftions of the board. Thcfe prenu- 
ns ought to be ploughs, harrows, carts, con- 
■u-aed after the bcft fnodels ; which befidc a.- 
:Ing induftry, would be a means to introduce 
c bcfl: hulbandry-inflruments. Fifth, in no o- 
cr refpeft would a board of agricukure be fo 
cful, as in direfting proper experiments. A- 
icvillure, though the prime of arts, is fer from 
rfcdtion in any country. This in part is ow- 
g to its complex nature; but chiefly, to the 
igtii ci time that is neceflary to afcertai», by a 
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bufincfs, premiums ought to be propofed, lucra-* 
tive as well as honorary. 

To make the board proceed with fpirit, a book 
or pamphlet ought to be publifhed annually^ con- 
taining the tranfadions of the board, during the 
preceding year. The profit of the work, is ai 
perquifite to the fecretary ; which \dll encourage 
him to beftow his utmoft Ikill in the compilation; 

To procure public favour, men of chiiraftef 
and knowledge may be introduced by the mem- 
bers at their monthly meetings, to aflift in their 
deliberations. 

The choice of ptoper members, is the capital 
point : the whole depends on it. The choice iai 
the more difficult, as it muft be confined to gen- 
tlemen who refide in Edinburgh, fome part of 
the year ; bccaufe from others, pundual attend- 
ance cannot be expefted. It would be unfafe to 
leave the choice to members of parliament ; who, 
even againft their private fentiments, are obliged 
to folicit for their friends and voters, without re- 
gard to merit. The choice muft not be left ab* 
folutely to the chief minifter j who, at fuch a di- 
ftance, is feldom perfonally acquainted with the 
beft qualified. The fafeft method I can think of 
is, that the juftices of peace of each corn-county, 
fliould at a quarter-feflions name one. Out of 
thefe, the minifter chufes the nine members. 

The choice of a member to fupply a vacancy, 
is a matter no lefs delicate. A fociety of gentler 
. . men* 
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1, who fen-e for honour not for profit, appear 
intitled to chufe their companion. But to a- 
1 faftion, which would be ruinous in fucb a 
;ty, the choice ought to be unanimous. The 
:nt of a fingle member, need not be regarded-, 
if two diflcnt, the choice muft be in the 
vn. If a member be abfcnt three fucceflive 
ithly meetings, without an cxcufe approved 
he board, he is to be held as having dcfcrted 
affice, to make way for the elcSion of a new 
tiber. 

'he cle£lion of a fecretary is a point ftill more 
:atc. The board ought naturally to have the 
cc of their own fecretary ; but in cafe of a di- 
m, the diflcnt of three from the other fix, 
. transfer the election to the crown. 
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fum would be a temptation to mifapply it. There-* 
* fore, no more ought to be put into their power, 
than what is barely fufficient to carry on the ma- 
nagement with fuccefs. Befide the fecretary's fa- 
lary, L. 500 yearly difcreetly diftributed may be 
fufficient. And I boldly affirm^ that fuch a fum 
cannot be laid out with more advantage, whether 
the public be regarded, or the good of a valuable 
portion of our people. 

The houfe poffcffed by the truftees for ma- 
nufaftures, will affi^rd good accommodation to 
both focieties j and feveral of the ading truftees, 
are qualified to make a figure in both. 

Zeal for the profperity of Britain, makes mc 
ardently wifli to have this plan extended to Eng- 
land. The Englifli enjoy the reputation of being 
excellent farmers ; and fo they are, compared 
with their neighbours in France, Italy, and Spain. 
They are however far, very far, from the perfec- 
tion of the art. A board for agriculture is indeed 
lefs ncceflary in England, than in Scotland; 
but that England would be greatly profited by 
fuch an inftitution, will be acknowledged by every 
one who is acquainted with Englifli agriculture. 
I appeal to Mr Young for the following fads, ex- 
trafted from his different tours ; which, at the 
fame time, are but a fpecimen of much wrong 
praftice mentioned by him . 

Seldom is a plough feen in England with fewer 
thaii four horfcs, nor is it always confined to that 

number J 
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Tiber; and yet, fcldotn are more than two 
fcs ncccffary, if the plough be -well conllnid- 

A great fum is thus expended upon fuper- 
)us horfes, which wounds the pubhc by uune- 
fary confumption, is hurtful to landlords by 
ening their rent, and retards the progreii of 
bandry. Among numberlefs inftanccs, I men- 
1 the Ifle of Thanet, where the foil is a light 
m on a chalky bottom ; and yet with four 
fes in each plough, they feldom pierce de«^ier 
n three inches, which is fcratching inftcad of 
ughing. 

rhe number of draught-cattle is feldom pro- 
tioncd, with any accuracy, to the extent of 

farm. Frequently, no fewer than eight 
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Aifoj fallow^ wheat, oats, barley, Alfo, barley^ 
oats, oats. Alfo, turnip, barley, oats, oats. £-< 
ven the bcft foils muft be exhaufted in time, by 
fuch oppreffive cropping. 

The great advantages of horfeihoeirig, are ^ 
<Top, and at the fame time a fubftantial fallow. 
And yet, horfeAoeing, though invented in Eng- 
land, is not pradifed there. Many farmers do 
not even hand-hoe their tUrnip-crop; and many 
negled: to hand-hoe their bean-crop, after being 
fbwn in drills. 

The proper management of artificial graffes, is 
far from being common. Of all graffes, red clo- 
ver is the moft beneficial ; and yet there are farm- 
ers, not a few in number, who banifh red clover, 
a^ hurtful by foftcring weeds. It has indeed that 
effdd, if allowed to grow three or four years ; 
but why not change it every year ? It is not ua- 
frequeiit to fee a field left to be covered with na- 
tural grafs. By this flovenly pradice, the crops 
arc not only fcanty, but of a bad kind- In Derr 
byfliire particularly, a field, after three fucceffive 
crops of oats, is abandoned to nature. Worfe 
hufbandry is not to be met with, among the moft 
ignorant farmers in Scotland. 

Draining indeed is common, but conduced with 
little fkill. There is no fuch thing known in Eng- 
land as drains at the furface made with the 
plough ; though liich drains poffefs the advantages^ 
cf being cheap, effeftual, and perpetual. 
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Ic foregoing errors and imperfeftiofls, with 
|idlefs number more, would be remedied tf 
ird, eminent for patrioiifoi, and for (kill ifl 
lulture ; and farmers would fairly be dite^ 
\ the road that leads to the perfcdion of their 
I Population and induftry would be the con- 
Jnces, with a great increafe of the public ic- 
England would become fo profperoiB 
Ipowerful, as to fuffer litlle diftrefs from the 
Tf its American colonies, Ihould that ungrate- 
loplc fuccced ultimately in a total dcfecUoa.: 
... .■».„! i- 



ARTICLE UI. 

If.ralPIeads of a Lease for a Corn- 



feb>/trafted:' *itK unlitxuted powers. But fuch 
pOUneri^ would-beiiia kfa deftrudive to the gene- 
4rality ^of tenants themfttves, than to their lahd- 
kMrds* Tenants, therefore, like kings, muft be 
ifett^i^ ; but in what manner, is a queftion no 
Ms cfifficult than ufcful. They ought not to be 
ft? fettered as to bar improvements ; nor left at 
Hbefty' to dd mifchief. 

>'^ Bgftwe entering into particulars, it muft be ob- 
&IT^, that different fituations with regard to ma- 
fiure, foil, and climate, require difierent modes 
of huft)andry. All that can be done in an at- 
tempt like the prefent, is to fuggcft a few general 
rules, for a landloi;d to chufe upon in granting 
fcafes* It is his bufmefs to judge which of thqfe 
rules will beft fit his fituation. 

The firft refpefts the time of endurance, 
which, though an important article, is unnecef- 
lary to be enlarged on here. It' is believed to |e 
ipiow the univerfal opinion, that without a loriff 
leafe, it is vain to hope for ah implroving tenant. 
The moft approved time of endurance, as the like- 
lieft to prevent wafte, is to fix a time certain, fup- 
pofe nineteen or two nineteen years ; and to add 
'the life of the tenant who is in pofleflion at the 
expiry of the time certain. A man never lofes 
liope of living longer ; and he will never run out 
ground, that he hopes yet to be long in poflef- 
,fipn of. By this means, the tenant is deluded in- 
tp. a couJife of management, equally profitable to 
; . 3 B z himfelf 



himfelf and to his landbrcL But what^ if, after 
liming or other expeniivc manure, thO' tenaift 
happen to die iuddenly before reaping any pro* 
fit? With a view to that event, fet th^rebea 
daufe in the leaie, for paying to tus reprefentativ^ 
wliat fum the tenant's profit has fallen ihort of the 

cxpence. 

Second, Affignees and fubtenants ought to be 

excluded. For where a tenant has it in his powqr 

to make his leafe a fubjeft of commerce^ he wjiU 

be fparing in laying out money pn improvements* 

Third, Whether the rent ought to be psud in 

com or money, depends on circumftances. Conv- 

rent cramps the tenant in his management ; Sofr 
it obliges him to fow yearly corn of the feme 
kind wth what he pays. Moneyrrent, on the 
contrary, 'promotes good culture, in order to 
produce the weightieft grain, the benefit of which 
accrues entirely to the tenant. There is an ad* 
ditional reafon for money-rent, that the tenant, 
by prudence and patience, can draw a better 
price for his corns at the home-market, than his 
landlord can. The rent therefore ought to be 
paid in money, unlefs where there is a fuperfluity 
of corn for exportation ; which can be managed 
with more advantage by the landlord, who has all 
Jiis farm-viftual to export, than by a tenant who 
has but a fmall quantity. 

Fourth, In this country, the profit of grafs is 
to this day not under flood, but by a few. Corn 



fe-lh^ -objeia: ' of the generality ; and that wrong 
bias ought to bd reftified, by a ckufe confining 
the tenant to a certain proportion of his ground 
^in Jcom, a third, for example, or a half. There 
cai^ot be a general rule ; becaufe it varies with 
the nature of the foil, and (till more with the op- 
portunity of manure. But to give room for ex- 
traordinary improvements, an addition to the 
jMToportion of corn may be indulged, upon condi- 
tion of paying ihillings additional rent for 
every acre above the proportion originally agreed 
on. 

Fifth, A daufe prohibiting white corn-crops to 
1>e taken in immediate fucceffion, will be an ef- 

fcdual bar againft impoverifliing the land. Peafe, 
beans, turnip, cabbage, and potatoes, are profit- 
able crops ; and red clover may be more profit- 
able than any of them, by feeding all the farm- 
cattle upon it, which will fave many acres of pa- 
fture. This and the foregoing rule, without any 
other precaution, will in all events fufficc to keep 
the ground in good heart. 

Sixth, The following, or fome fuch claufe, 
will excite a tenant's highefl induftry to improve 
his farm to the utmoft, fuppofmg it to be only 
for nineteen years. At expiry of the Icafe, the 
tenant (hall be intitled to a fecond nineteen years, 
upon paying a fifth part more of rent ; unlefs the 
landlord give him ten years purchafe of that fifth 
partf The rent, for example, is L. ico. The 

-tenant 
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lant offers L. 120. He is infft)td"TO Whtirtoi 
I poiTtiTion a iccond nineteen years at the advart- 
1 rent, iinlefs the landtord pay him L. zoo. If 
loffcra ftill higher rent, the landlord cannot 
In liim out, unlefs he pay Him ten years pur- 
life of that offer. 

pe^'cnth. As both landlord and tenant arc con- 

in prcferving the fences, both ought to 

Icur in the expence. Therefore, let the care 

Bthc fences be Irufted to the landlord's hedger ; 

whatever work is bellowed on the tenant's 

•s, Ihiill be paid to the hedger at fo much per 

Where the prefervation of the fences is left 

o the tenant, he turns carelefs, and does 

' hjlvcs ; where it is left entirely to the 



fcdTtWhat are Idfe at the^ tenant's removal, or to 
all/^W \^^ to <Ufpofe of them. 
' Ninth, In a tenant two things are required ^ 
Ikft, ikiU and induftry for managing the farm ; 
and^ next, money • for (locking it fufEciendy^ 
without which, fldll and induftry avail not. With 
refpcd to both, our common law errs grofsly. 
As to the firft, a farm can never be prudently 
managed by a plurality ; for there it holds, fo 
inany men fo many minds ; and yet, by law heirs- 
•fx^rtioners fuccced in a leafe, as well as in other 
heritable fubjcfts. To remedy the common law 
ifn leafes that go to heirs, let it be provided, 
that the elde(^ heir-female (hall fucceed without 
diviiion ; or that the landlord fhall have it in his 
power to chufe any of the heirs<*female he pteifes* 
With refpeft to the other, our tommon law is 
altogether injuftifiablc, as it gives the whole ftock- 
ing to the other children, leaving the bare leafe 
tathe heir; without means to ftock the form a- 
new, unlefs other heritable ftmds be left befide 
the leafe, which feldom is tjie cafe* This k crueU 
ly unjuft, both to the heir and to the landlord. 
The heir has not even the benefit of collation, 
becaufe it would bring a plurality of conjunfl: leffees 
upon the landlord. The heir therefore is in ef- 
fefl: totally difinherited ; as a bare leafe is of no 
fignificancy without money or credit. The in- 
juftice with regard to the landlord is no lefs fla-» 
grant, who has thus a tenant impofed on hin^^ 

from 
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m whom no rent can be expected. To prc- 
L-c the leafe and ftocking united, which mu& 
done by pa£lion fince law is defeclive, let a 

I be fpecified in the Icafe, fuch as may be fuf- 
ent for ftocking the farm ; which fum the heir 

II be intitled to demand from his predccelTor's 
ircfcntatives, unlefs the farm be left to him 
h a ftocking equivalent in value. And the 
ufe may be conceived in fome manner like 
at follows. " And confidering that if the faid 
A. B. die during the currency of this tack, his 
whole moveables, not excepting the (locking 
of his farm, fall by law to his other children, 
by which it may happen, that nothing is left to 
the heir but the naked tack, witliout a flock- 



« leafc Ibr nineteen jean to be agreed on at ft 
fent of L. 50, let one* two, or three years be 
added, binding the tenant to pfty an additional' 
rent for thefi: years, a half more for example, or 
ydoable. fiut with a provifo, that the tenant 
fliall be at liberty to remove at the end of the;- 
nmetecn years, upon notifying to bis landlord* 
three months before, his intention to r 



ARTICLE IV. 

I^LANTS AND AnIMALS COMFAREDi 

ANifflals are provided \Hth various powers 
correfponding to their deftination ; fome 
for fupporttng the animal frame, fbme for gra-* 
tifying defire. Plants, in all appearance, have 
no feeling of pteafure nor of pain ) and confe- 
quendj no dclires. But they are endowed with 
powers for preferving vegetable life, a« animals 
tac for prererving animal life. Doth not the 
Ringing of the feed, the motion of the iap, the 
produ&ion of leaves, flowers, fruit, &c. proceed 
from a power in plants } as the beating of the 
heart, the circulation of the blood. Sec. proceed 
from a power in animals i There is not an ar- 
gument for the latter that does not equally con- 
elude for the former. 

3 C Next, 
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*Jext, as to the power of loco-motion. That 

a fliare of it, ftich as is neceflary for their 
i-being : they grow both upward and down- 
rd ; and in their progrefs to maturity, they 

continually occupying new parts of fpacc. 
nts, it is true, cannot, like animals, go out of 
ms way j but it is curious to obferve, how 
y exert that (hare of loco-motion they are en- 
wed with, to avoid harm. Upon the fiightcft 
ich, the fenfitive plant ftirinks back and fold* 

its leaves, fimilar to a fnail, which on the 
;hteft touch retires within its fhell. A new fpe- 
s of the fenfitive plant has been lately difcover- 
It a fly perch upon one of its flower-leaves, 
zlnfes inftantiy, and cruihes the infea to Jeaih. 
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xlofes them at fuhrifing. All the trefoils may 
fcrve as a barometer to the hufbandman : they 
always contrad: their leaves on an impending 
ftorm. Some plants follow the fun, fome turn 
from it. Moft difcous flowers follow the fun ; 
•which has been long obferved of the fun-flower, 
while young and tender. The leaves of the mal- 
low tribe, follow daily the courfc of the fun j 
iirom eaft by fouth to weft. Many plants on the 
fun's recefs vary the pofitibn of their leaves ; 
which is ftiled the Jleep qf plants. Every bo- 
tanift, after Pliny, has obferved this in a field of 
clover. A Angular plant was lately difcovered in 
Bengal* Its leaves are in continual motion all day 
long ; but when night approaches, they fall from 
an crefl: pofture down to reft. 
• A plant. has a power of direfting its roots. li^f 
procuring food. A quantity of fine coppipbft- for 
flowers, happened to be laid at the root df a full 
grown elm ; where it lay neglefted three or four 
years. When moved, in order to be carried oflT, 
there appeared a net-work of elm-fibres fpread 
through the whole heap. No fibres had be-^ 
fore appeared at the furface of the ground. 
The red whortleberry, a low evergreen plants 
grows naturally on the tops of our higheft hills, 
among ftones and gravel. This flirub was planted 
as an edging to a rich border, under a fruit-wall. 
In two or three years, it over-ran the adjoining 
decp-rlaid gravel-walk ; and fecmed to fly from 
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border, in which not a fingle runner appear. 

Were our London aldermen equally tem- 

ate, they might partake of turtle and vcnifon 

h (afety. An effort to come at food in i bad 

lation, is extremely remarkable in the follow- 

inftance. Among the ruins of Ncwabbey, 
merly a monaftery in Galloway, there growi 
the top of a wall, a plane-tree about twenty 
t high. Straitened for nouriihmcni in that 
ren fituation, it feveral years ago diredcd roots 
wn the fide of the wall, till they reached the 

und ten feet below ; and now, the nooriA- 
nt it afforded to thcfe roots during the fttne of 
ir defending, is amply repaid, having every year 
cc that time made vigorous ftjoots. From the 

of the wall to the furface of the earth, thefc 



f 

jbQ tbek natural pofidon. What better can ism a- 
nimal do for its well-fere ? A root of a trec> 
meeting with a ditch in its progrcfs, is laid open 
to the air. What follows ? it alters its courfe like 
a rational being, dips into the ground, furrounds 
the ditch, rifes on the oppofite fide to its wonted 
diftance from the furface, ^nd then proceeds in 
its orig'mal dire£kk>fi-^ Lay a wet fpwige near a 
root laid open to the air : the ropt will dirc6l Its 
courfe to the fpunge. Change the place of the 
fpunge ; the root varies its direftion. 

Such animals as are naturally weak, e^rt their' 
ielf-motive power tp remedy that dcfcd, by join- 
ing in fociety. Plants are not capable of fociety ; 

but li^veral of them fu{^y their natural weakncfe^ 
by exerting their felf*motivc power, in a manner 
that would dobpnouk* to an animal. The eco« 
nomy of fcandent plants is in that rcfped admi- 
/ rable. Qbfcrve how they dirc^ their courfe to 
any thing that can fupport them. ,Thruft a pole 
into the ground, within a moderate diftance : a 
fcahdent plant direfts its courfe tq the pole, lays 
hold of it, and rifes on it to its natural height. A 
honcyfuckle proceeds in its courfe, till it be too 
long for fupporting its weight ; and then ftrength-. 
ens itfelf by ihooting into a fpiral. If it meet 
with another plant of the fame kind, they coa- 
Icfce for mutual fupport ; the one fcrewing to the 
right, the other to the left. If a honeyfuckic 
twig meet with a dead branch, it . fcrews from 

the 
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the right to the left. The clafpers of briony fhoot 
ill a fpiral, and lay hold of whatever comes in 
dieir way for fupport. If after completing a fjn- 
•ral of three rounds they meet mth nothings they 
try agsun by altering their courfe. ; 

Nature has alfo provided a .remedy for trees 
that ^row too £aft in a fruitful foil. Some Sxxxxt 
the upper part of the weak and tender ftem into 
a fort of fdrew ; which is ftronger than a ftreight 
Une. This among others is the cafe of the larix» 
A tree bent by too fiaft growing, pufhes out aH 
"its lateral branches on the convex fide, in a di- 

it - 1 

redipn between perpendicular and horizontal, as 
if it were expanding wings to nufe itfelf up. There 
are at Kames, elms that when twenty feet high 
were bent down by carergrowing, the top almoil 
touching the ground. In that pofition they con- 
tinued feveral years, till they were raifed by la- 
teral branches as above defcribed j and they are 
now pcrfeftly ereft. 

The economy of fome water-plants is fingular. 
As the farina f(zcundans cannot operate under 
water, a water Jillie, be the water deep or ftiaU 
low, pufhes up its flower-ftems till they reach the 
furface, and then flowers in open ain 

The comparifon between plants and animals, 
may be carried a great way farther. There are 
powers in every animal, to ftruggle for health by 
expelling difeafes. All that a furgeon can do in 
the cafe of a broken bone, is to reftore it to its 

natural 
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natuiy' pofition. . Nature performs the cure, by 
pouritig into the broken part a liquid* matter,, 
which, ^ hardening into bone, unites the parts 
firmly together. Sydenham, prince of phyficians, 
defines a fever to be an effort of nature to throw 
out of the b«dy what is noxious. The pro^iion; 
of nature for reftoring a msdmed animal, is re« 
markable in the lobfter and crab. The feeling of 
thefe aiumals is at the tip of their claws. When 
tfie tip of a claw is bruifed or broken, the whole 
dbiw £edls off, and another m its ftead quickly ar* « 
rives at maturity *. Are not yawning, ftretch- 
ing, fighing, weeping, efforts of nature to throw 
off a burd^ ? There are fimilar powers in plants 
to remedy what is no^ous. A wound in a tree is 
cured Kke a wound in an animal : the feparated 
parts unite ; and the tree is covered with bark as 
formerly. If part of a branch or of a root be cut 
off, the want is fupplied by a number of fmall 
flioots, iffuing from the place where the cut was 

The foregoing fa£U exhibit a flrong refem- 
blance between plants and animals, with refped 

* Boxmet is ftrangely puzzled to account for this fadt. 
He fuppofes, that numberlefs embryos of every portioa 
6f every claw of a lobfter, were originally created ; that 
every lobAer is full of fuch embryos^ fo artificially placed, 
as that when part of a claw is broken off, an embryo 
correfponding to that part! is at hand, which is p«t in 
motioa in order to repair the lofi, 

to 
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the fclf-motive power. The motion of the 
■art in animals, of the arteries, of the intcftines, 
the lungs, cannot be explained by any known 
« of mechanifm ; and as little, the fpringing of 
e feed in plants, the ofcillatory motion of tiie 
J, the produftion of leaves, flowers, fruit, &c. 
Iicfc various cffeas proceed from a fclf-motive 
iwcr in plants, as well as in animals ; and by 
at power chiefly, are organized bodies diftin- 
lifhed from brute-matter. A plant exerts this 
iwcr without confcloufncfs, becaufc confciouf- 
fs is not the property of any plant. But fo fer 
s refemblance holds, that an animal, though 
dowed with confcioufncfs, exerts the fame power 
ndly, without bang confcious of the exertion. 
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€at, and cold to take (belter, without reflcdiou 
or fordigfat. Inftiuaive anions differ from thofc 
above mentioned, being attended with confciouf-J 
nefs, though not with forefight : a duckling, e^ 
vcn where hatched by a hen, goes kiftinftively in- 
to water : it knows where it is going j but knows 
not for what end. To inftinftive powers in ani- 
mals, there arc no refembling powers in plants .; 
we idnut not in plants any knowledge or con- 
fcioufiiefs. Far lefs do plants exert any anions 
that refemble voluntary adions in animals. 

After much labour beftowed on botany, and 

■ 

many volumes compofed on that fubjed, it ap- 
pears very little advanced above infancy : no o- 
ther fcience has made fo flow a progrcfs. I praifc 
the diligence of our botanifts : fome of them have* 
great merits But, as far as I underftand, their 
ftudy has been moftly confined to give names to 
plants, and to diftribute them into claffes j not by 
diftinguiihing their powers and properties, but by 
certain vifible marks. This is an exqellent pre- 
paration for compofing a didionary : but it leaves 
us in the dark as to the higher parts of the fci- 
cnce, fuch as are- the mofl proper to engage a 
thinking and rational mind. No perfon who has 
given attention to the condufl: of Providence, can 
entertain any doubt, that the powers and proper- 
ties of plants are given foir beneficial purpofes. 
Have we not reafon to hope, that thefe purpofes 
will be unfolded, when botanifts, tired of diclio- 

3 D nary* 
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ry-making, Ihall direfl: their enquiries to tlie 
;her branches of the fcience. Then will botany 
:ome an intcrefting fcience, not inferior to any 
icr in dignity and importance : then ftiall wc 
.'e occafion to admire more and more the wif- 
m of the creation. How pleafant to have it ob- 
ved, that the humbled plant is framed with no 
i fkill, than the moll elevated animal ! 
5o much upon a comparifon between plants 
i animals with rcfpcft to motion. Another 
nparifon occurs, no lefs curious, and ftiU more 
erefting, that the external fhirae is nicely ad- 
ted to the internal, fo as to accomplilh in per- 
Hon the ends of Providence. No one who has 
died natural hiftor)-, but muft be fenfible of this 
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would be a miferable creature : he would always 
be contriving, but without power to execute *. 

This truth would be equally evident in plants^ 
were their nature and qualities as well known as 
of animals. A plant is an organized beings a^ 
well as an animsJ i if the external frame of the 
latter be adapted to its internal frame, tan we 
doubt of the fame economy with refped tp the 
former ? In whatever manner particles of mattet 
are. formed into an organic body^ of which we 
know nothing, one thing is certain, that the or- 
ganic body acquires a nature very different from 
that of its conftituent particles, and alfo neW powers 
qualifying it for acting according to its deftina^ 
tion. The power of gravity, of rcfiftance, of 
continuing motion, effential to matter iii general^ 
will never by any combination produce any thing 
but motion ; but the power of producing a body 
finular to itfelf, inherent in all organic bodies, is 
far fuperior to the powers mentioned ; and there- 
fore miift be a new power added in the fbrrtiatiph 
of every Organic body. 

As plants were originally created of many fpd- 
cies, each fpecies has powers peculiar to itfelf, 
which preferve the different fpecies diftinft, atid 

• Wonderfully ftialfow is the rtfieftioli of Helretitis^ 
that ihe only excellency of a man above a horfe, is his 
having fingers. 
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nfequently prefcrve uniformity among the indi- 
luals of tlic fame fpccies. Thefc powers, va- 
)uf!y modified in every different fpccies, arc cx- 
ted in Uie propagation of new plants, with leaves, 
wers, feed, &c. peculiar to each fpccies. And 

a perfect agreement between the external and 
tcrnal frame of plants, as well as of animals, ii 
idoubtedly the plan of nature, incapable of de- 
ft or overfight, it may be taken for gnuited, 
at each external part contributes to the well- 
ing of the plant, and that any alteration would 
: hurtful : to exchange, for example, the leaves 

an oak and an a(h, would be prejudicial to 
ith, pcriups dclirui^ive. Were we acqualnt- 
. with the nature of different plants, wc (hould 
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conjedures, which we may hope for, will give 
feme entertainment to the curious inquirer. If 
we defpatr of acquiring fuch knowledge in the 
internal conftrudion of plants, as to explain all 
the differences above mentioned, we may at leaft 
hope to difcover fads that will illuftrate the agree- 
ment between external and internal flrudure. I 
venture to fuggeft an inftance or two. Some 
plants draw moft of their nourifhment from the 
foil, fome from the air. Do not (mail: leaves cor* 
refpond to the former, and large leaves to the lat- 
ter ? I have fecn a houfc-leek growing vigour- 
oufly on a dry mud wall, excluding rain entirely 
from the roots. But it has thick leaves, and 
inany in number, which fit it for drawing its nou- 
rilhment from the air. It is not the light, nor 
the fun, that make plants grow ereS, but the 
appointment of nature. A fcandent plant has a 
tendency to grow ercfl: like other plants ; but as 
it is too weak to fland ereft, it has tendrils or 
clafpers, to lay hold of any fupport within reach. 
Why do certain trees never Ihed the leiaf, even in 
this country ? Is it not a rational conjedure, 
that they are fitted by nature to bear cold, and 
that the cold of this climate does not fufpcnd 
their power of drawing nouriflimdit all the year 
round ? 

Were this important branch of botany dili- 
gently ftudied, I fondly hope, that confiderable 

infight 
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fight might be obtained into the nature of 
Ints, and poffibly into their medicinal eSeOs, 
1 that ftudy, the natural hiftory of plants may 
Kome no krs Inlttudive and entertaining, than 
Ikt of animalxS. 



ARTICLE V. 

Propagation of Plant i, , 

' Quivocal generation is by all philofophers ex- 

' ploded from animal life ; but fome continue 

I hefitate with refpeit to vegetable life. Ani- 

bIs, fay they, wandering from place to place, 
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To account for thefe Angular fafts, it is held, 
that both plants and animals were originally or- 
ganized atonis or embryos, having all ncccflary 
parts in miniature; that the earth, the water, the air, 
are full of fuch atoms, which begin not to unfold 
themfelves into plants or animals, till they happen 
to meet with a proper matrix or nidus ; that in 

their original ftate, they arc too minute for any 
of our fenfes, but that they become vifible by ex- 
panfion. 

What means were employed at the creation to 
cover the earth with plants, may be conjeftured, 
but is far beyond the reach of evidence. It is to 
me a natural conjefture, that a number of plants 
and animals were originally created, and endued 
with proper powers of generation j and that from 
thefe, all the plants and animals exifting in the 
world are defcended. In that belief, I cannot ^ 
fubmit to organized atoms, becaufe ther^ is no e- 
vidence of them, and becaufe they are unnetef- 
fary. To illuftrate this conjefture, I add the fub- 
ftance of a letter I had the pleafure to receive 
from an eminent naturalift *. 

" The doftrine of equivocal generation was 
" univerfally admitted, till about 130 years ago ; 
** not, however, fo much by the ancients, as by 
«' the half-enlightened moderns. They faw 
#' mites in cheefe ; and myriads of flies and creep- 



-* ^ Dr Walker minlfter of Moffat. 
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ing things in a dunghill, or a putrid marfli. 

Ignorance of the natural hiftory of thcfc ani- 

mals, made way for the conjeflure, that they 
I were mere fpontaneous produftions, the c&ft, 
I not of generation, but of corruption. This 
I do£lrine indeed was confined to thcfe poor in- 
I fefts, and never was extended to a lion or a 
I horfc. They did not advert, that to form a 
I maggot and an elephant, require equal power 

ind wifdom. The fame diftindtion was car- 
I ried into the vegetable kingdom. Bccaufc 
I no feed appeared to the naked eye in a fern, a 
liroom, or in any of the niofs-tribe, it wa? 
d, that none exiftcd ; and while the oak 
the 1; 
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^ imitated by art, in cuttings, grafting, and ino- 
** culation. Some late experiments are mention- 
** ed of propagating trees by planting their leaves j 
^ but I do not believe it. 

** Hants, it is true, are deftitute of locomo- 
*' tion J and by means of fuckers and layers, they 
** can only cover contiguous fpots. But numc- 
** rous and wonderful are the expedients, pradi- 
*' fed by nature to diffeminate plants. Some feed- 
*' veflels burft with an explofive force, and throw 
** the fee4 to a diftance. This is the cafe of our 
** whin : did the feeds fell perpendicularly down, 
** they would be fuffocated in the heart of an im- 
" penetrable bufh. Some feed-veffels open not 
<* till wet with rain ; but the feeds are found to 
*' fuffer by drought, and to require immediate 
<* moifture when fown. The afli, and the plane, 
** have heavy feeds ; but thefe feeds are fupplied 
*' with wings : a gale of wind carries them from 
•* their lofty fituation to a diftance, and they re- 
** main on the tree till the gale comes. The feeds 
** of humble plants, that they may rife and re- 
** move, fpread more fail to the wind : the thiftle 
** fpreads his beard ; and away he travels to fix 
** his refudence in remote parts. A plant of this 
*' kind, Erigeron Canadenfe^ was imported from 
** Canada about one hundred years ago, into the 
*' Paris garden. It is now fpread as a wild plant 
<^ over France, Holland, Germany, Italy, and 
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it is faid over Sicily. It is fpread to fuch a de- 
gree over the fouth of England, as to be in- 
lifted among the indigenous plants. Some 
feedg, fuch as our clot-bur, are of an adhcfive 
nature : they lay hold of animals that come 
near them, and are fpread far and near. 
" Many other agents are employed by nature, 
to ftock the earth with plants. The fea and 
rivers waft more feeds than they do fails, from 
one part of the world to another. I have 
found feeds call afhore in the Hebrides, that 
had been dropt accidentally into the fea among 
the Weft-lndia iflands. Tlie ifland of Afcen- 
fion, is the drofs of a volcano of a recent date. 
Its immenfe diftance from land, renders its ac- 
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^' feminatioii b( plants. Many birds live on fruits 
** and berries: the pulp is their aliment j and 
** they difcharge the feeds unimpaired, arid fpread 
** them every where* Thefe feeds are heavy^ 
and unprovided with any apparatus for flight ; 
but the birds ferve them for wings; Hence 
may be fecn plantations of holly, yew, whiter 
** beam, rowan, fpindletreej hawthorn, and ju- 
*' nipcr, formed by the birds of the air, upon im^ 
^* pending clifs and inaeceflible precipicesi Bc^ 
** caufc the miflelto grows upon trees, and has no 
^' flower that • can be perceived ; it was reckoned 
^ formerly a produft of equivocal generation. 
** It was concluded, that its large, round, heavy, 
*' berrieSj were not the feeds of the plant, be- 
** caufc they might fell to the ground, biit never 
*« could mount up into trees. No berries arc: 
** more palatable to birds of the thrufli kind ; and 
** it is they who plant them on high and diflant 
«' treesi It is extremely remarkable, that the ve- 
«* getating power of feeds, infliead of being im- 
*« paired in the flomach of birds, feems to be 
** fortified. The feeds of the magnolia, import- 
** ed from America^ commonly fefufe to vegetate 
«« under the management of the mofl flcilful gar- 
*« dcners. But I have heard, that thefe feeds^ 
" when voided by turkies, never fail to grow^ 
" It is well known, that the dung of domeftic a- 
*' nimals, while it fertilizes a garden, fills if 
«* with wcedsi It approaches to a miracle, that 
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feeds fliotld wlthftand the power of animal di- 
geftion, which no other vegetable fubftance 
can do. Here is a mcafure laid down by Pro- 
vidence for the prefervation and diflcmination 
of feeds, that I cannot rcfleft upon without 
wonder. 

*' In order to fill the earth with plants, any o- 
ther method except by feeds, fuckers, and lay- 
ers, appears to me unneceffary, and therefore 
improbabie. Farewell then to equivocal gene- 
ration. I can fcarce write of it, without be- 
ing a little ruffled ; fo ill it correfponds with the 
more auguft and comfortable ideas of creation, 
which have made a principal article of happi- 
nefs in my life." 
So far my cprrcfpondent. 1 pin heartily with 
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nally, not plants or animals, but embryos of thofe 
inclofed in an egg or feed, which when depofited 
in a proper nidus or matrix j grow up to a plant 
or animal, and then decay. And to account for 
future generations, it is held, that every embryo 
contains within it fmaller embryos without end, 
like cups of different fizes cafed one within ano- 
ther. Thefe philofophers muft go (till farther. 
To account for each feed producing a tree, and 
that tree producing feed, it muft. alfo be held, 
that the embryo inclofed in a feed contains fmaller 
embryos decreafing in fize without end ; and that 
each of thefe fmaller embryos contains another fe- 
rics of decreafing embryos, alfo without end.* 
Here are infinites upon infinites, without end. To 
avoi4 the intricacy of infinites upon infinites, fomc 
philofophers have varied the fyftem a little, with a 
view to render it, as they think, more fimple, by 
recurring to organized atoms, exploded above *. 
But this fyftem, not to repeat what is laid againft 
it above, is only in appearance more fimple : it 
refolves into infinites upon infinites like the for- 
mer, and is in reality no lefs intricate. Take 
any of the fuppofed embryos, hovering in air, 
fwimming in water, or fixed in earth : give it a 
proper matrix^ and let it become a tree with feed. 
As each feed may produce a tree, and each tree 
produce feed which may alfo become trees, it is 

r 

* See Bonnet upon organized bodies; 
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anifeft, that an infinite number of embryos mull 
ive been contained in the firft embryo, and an 
finite number in every one of that infiiiite num- 
r. 

That every feed contains an embryo-plant, is a 
luable difcovery in natural hillory ; but that there 

a decreafing fcries of embryos within every 
:d, is a mere conceit, affumed without the /eaft 
pcarance of truth. So far from future plants 
afifting in a feed without end, that even the 
mt immediately produced from a feed, does not 
ififl: in the feed with all its parts entire. The 
ime and radicle alone fubfift in it ; and the o- 
;r parts are produced in the courfe of growing. 
It let us give way to the fuppofition of an in- 
ite fcries, to fee what can be made of it. Wri- 
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Unleis theiie particulars can be accouDted for me» 
chanically, in vain are embryos created in the braio 
of lafionary writers. They muft admit a poweir 

even in the finalleft embryo, to expand itfelf in- 
to a plant or animal, where it happens upon a 
proper nidus. I fey, they muft admit that powe^ ; 
and yet the admiflion deftroys their hypothecs, 
roc^ and branch. A feed thrown into the ground 
would reft there for ever, were it not endued 
with a power, to begin vegetation, and to con^^ 
tinue it. It grows into a tree : why may not 
that tree be endued \nth a power to form its own 
feed ? If fo, there is no neceffity to go farther 
back : organized atoms or embryos muft vanifli,, 
becaufe there is no ufe for them. Power in a tree 
to form its feeds, is no more extraordinary than 
that of fucking juices from the earth, and con^ 
verting them into its own fubftance, a power 
tiiat every plant is admitted to have. And if 
plants have power to form feed, there furely can 
be no hefitation in afcribing the fame power to 
ammals* Can any thing be more fimplc, or more 
agreeable to the analogy of nature, than that the 
Almighty^ who created plants and animals, 

thefe tiK^o parts, but to get into the air and earth. As 
feeds are generally depofiud cm or near the furface of the 
ground, the plume afceiids and the radicle defcends. 
But place a feed in an inverted flower-pot : the radicle 
iifc^nds and the plume defcends : the firft purfues his 
fp^4 into the car^h ; ^nd the other into the air. 

Ihouia 
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lould endue them with a power to propagate 
Bcir kind ? Are wc not informed of this by eye- 
Iht ; and can any folid argument be urged 2- 
Lind wliat we fee ? Thus the operations of na- 
|re, when underftood, turn out no lefs iUuftri- 
for their fimplicity than for their cxtcnfive 
ie^s. 

I fhall clofe this eflfay with a paffage of another 
Ittcr from my correfpondcnt above mensoned. 
1 As for the doctrine of organized atoms diffofcd 
I through the univerfc in order to be converted 
I into animals and vegetables, it is not counte- 
I nanced by any thing within the fphere of my 
I knowledge. No fafls are adduced, nor do I 
I recollett any, to fupport it. I adhere moreand 
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** tion^ is obvious to ^ery eye* By what means 
•^- it is {Sierformed, feems to be that high legerdc- 
^ mam which nature witf nevet reveal- But if 
^^ by this {x)wer bread and water dan be (^hanged 
^^ into flefli and bloody into bones and fmews^ 
into the Argus* eye oii the peacock's tail ; if by 
this power fimple water can be converted into 
^^ the hardeft wood^ into aromatic flowers and 
*^ rich fruits ; I thm ceafe to wonder^ that the 
^* lame water fliould be converted into a feed, ca^ 
^ paUe of unfolding itfelf into a future plants I 
require no aid from vagrant orgatii2sed atoms i 
I fee no aififtance they can affords I diflike a 
•• h3rpothefis that appears riot to have any.foun^ 
^ datioiv in truth, or even in probalnlity/' 
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